
VPDES PERMIT FACT SHEET 
 
 
This document gives pertinent information concerning the reissuance of the Virginia Pollutant Discharge 
Elimination System (VPDES) permit listed below.  This permit is being processed as a Major, Municipal 
permit.  The effluent limitations contained in this permit will maintain the Water Quality Standards of 
9VAC25-260 et seq.  The discharge results from the operation of a publically owned wastewater 
treatment plant serving an approximate population of 25,000.  This permit action consists of reissuing 
and updating the permit to reflect current policy and guidance, including revisions in the bacterial and 
zinc limitations in the permit. 
 
1. Facility Name: Totopotomoy Wastewater Treatment Plant 
 
 Facility Location: 9015 Pole Green Park Lane 
  Mechanicsville, Virginia 
  See Attachment 1 – Studley topographic map, #126A 
 
 Facility Mailing Address:   P. O. Box 470 
       Hanover, Virginia  23069 
        
2. Permit No. VA0089915  Expiration Date:  August 27, 2012 
 
3. SIC Code: 4952 – Sewerage Systems 
 
4. Owner:   County of Hanover 
 Owner Contact:  Name:  Matthew Ellinghaus 
    Title:  Assistant Chief of Operations and Maintenance 
       Hanover County Public Utilities 
    Telephone: 804/365-6701 
    Email:  mbellinghaus@hanovercounty.gov 
 
5. Application Complete Date:  May 16, 2012 
 
 Permit Drafted By:   Ray Jenkins  Date:  July 6, 2012 
 Permit Reviewed By:   Jaime Bauer  Date:  July 12, 2012 
       Curt Linderman Date:  July 19, 2012 
       Kyle Winter  Date:  July 20, 2012 
       Allan Brockenbrough Date:  July 17, 2012 
 
 Public Comment Period Dates:  TBD to TBD 
 
6. Receiving Stream Name: Pamunkey River at river mile 8-PMK054.89 
      River Basin:  York River 
   River Subbasin:  NA 
   Section:  1 
   Class: II 
   Special Standards:  aa 
 
  1-Day, 30 Year low flow: 24 MGD 
  1-Day, 10-Year low flow: 32 MGD 
  7-Day, 10-Year low flow: 36 MGD 
  30-Day, 10-Year low flow: 42 MGD 
  30-Day, 5-Year low flow:  54 MGD 
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  Harmonic Mean: 199 MGD 
 
 Tidal:  Yes 
 On 303(d) list:  Yes 
 

See Attachment 2 – Flow Frequency Determination / 303(d) Status memorandum and ambient 
stream data. 

 
7. Operator License Requirements:  A Class I operator is required.  The Sewage Collection and 

Treatment (SCAT) Regulations, 9 VAC 25-790 et seq., recommend the minimum daily hours 
that the treatment works should be manned by a licensed operator or other operating staff. 

 
8. Reliability Class:  The permittee is required to maintain Class I reliability for this facility.  Reliability 

is a measure of the ability of a component or system to perform its designated function without 
failure or interruption of service.  The reliability classification is based on the water quality and 
public health consequences of a component or system failure. 

 
9. Permit Characterization: 
 
 (  ) Private        (  ) Federal        (  ) State        (X) POTW        (  ) PVOTW 
 
 (  ) Possible Interstate Effect           (  ) Interim Limits in Other Document (attach to Fact Sheet) 
 
10. Description of Wastewater Treatment System 
 
  

Outfall 
Number 

Discharge 
Sources Treatment Design Flow 

001 

Residential, 
commercial, 
and industrial 
connections 

Influent screening, activated sludge 
(BNR mode), secondary 
clarification, UV disinfection, and 
post aeration.  Sludge is dewatered, 
digested, and disposed at landfill. 

Current design flow of 7 
MGD.  The permit also 
includes an effluent tier 
for a design flow of 10 
MGD. 

 
 See process flow schematic in Attachment 3. 
 
 The treatment plant received interim Certificates to Operate (CTOs) for the initial plant (5 MGD 

design) dated April 1, 2004 and June 18, 2004, and a final CTO dated September 14, 2004.  
Discharge commenced in April 2004.  A CTO dated October 18, 2010 was issued for expansion to 
7 MGD.  See Attachment 4 for these CTOs. 

 
11. Sewage Sludge Use or Disposal:  Dewatered sludge is disposed at landfill. 
 
12. Site Inspection:  See Attachment 5:  Technical inspection by Mike Dare on November 19, 2010. 
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13. Materials Storage:  The septage receiving area is contained with a drain and pump station that 

return spillage to the headworks of the treatment plant.  Solids handling facilities including the 
truck loading area are in a building.  Chemical storage for alum, polymer, sodium hydroxide, 
sodium hypochlorite, and sodium aluminate is under roof with containment; drainage from the 
unloading area is returned to the headworks of the treatment plant. 

 
14. Ambient Water Quality Information: 
 
 Ambient stream data are in Attachment 2.  Attachment 2 also includes information regarding 

303(d) and TMDL determinations.  The ambient data were collected at the Route 360 bridge over 
the Pamunkey River, approximately two miles above the discharge point (DEQ monitoring station 
8-PMK056.87). 

 
 See item 26 below for a discussion of Total Maximum Daily Loads (TMDLs). 
 
 The effluent from the Totopotomoy WWTP is discharged to the river via a diffuser.  A mixing 

analysis was conducted using CORMIX version 3.1 (report date of April 1998) which established 
that complete mixing occurs (i.e., 100% mix) at discharges of 10 MGD and less.  A drawing of the 
diffuser structure and a summary of the mixing report are in Attachment 6.  The Stream 
Sanitation Analysis dated June 2, 1997 is also included in Attachment 6. 

 
15. Antidegradation Review and Comments: 
 

The State Water Control Board's Water Quality Standards include an antidegradation policy (9 
VAC 25-260-30).  All state surface waters are provided one of three levels of antidegradation 
protection.  For Tier 1 or existing use protection, existing uses of the water body and the water 
quality to protect those uses must be maintained.  Tier 2 water bodies have water quality that is 
better than the water quality standards.  Significant lowering of the water quality of Tier 2 waters 
is not allowed without an evaluation of the economic and social impacts.  Tier 3 water bodies are 
exceptional waters and are so designated by regulatory amendment.  The antidegradation policy 
prohibits new or expanded discharges into exceptional waters. 
 

 The antidegradation review begins with a tier determination.  The Pamunkey River at the 
discharge point is not impaired for any measurable Aquatic Life Use criteria.  The receiving 
stream is therefore, considered a Tier 2 waterbody. 

 
16. Effluent Screening and Limitation Development: 
 

Effluent data are presented in Attachment 7.  Sections A.12 (page 6 of Form 2A) and B.6 (page 
8) provide information on mostly conventional pollutants.  Also included in Attachment 7 are 
spreadsheets for effluent pH and temperature.  These pH and temperature data provide input 
values for effluent evaluation (see below). 
 
Attachment 8 summarizes the water quality criteria data that were submitted and the screening 
of those data for further evaluation. 
 
Attachment 9 presents an evaluation of the data that were screened in Attachment 8.  Included 
in Attachment 9 are the MSTRANTI printout and STATS.exe analyses.  The input information for 
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MSTRANTI is as follows: 
 
 a. Stream flows and temperature, pH, and hardness are from Attachment 2. 
 
 b. The mix percentages are 100% from Attachment 6. 
 
 c. An effluent hardness concentration of 76.8 mg/L is the average of the hardness data 

reported in Attachment 8. 
 
 d. The effluent temperature of 23.6 °C is the 90th percentile of effluent temperatures reported 

for the 2011 calendar year which are tabulated in Attachment 7. 
 
 e. The effluent pH values – 90th percentile of maximum values of 7.65 and 10th percentile of 

7.2 – are from the period of May 2009 through April 2012.  These data are tabulated in 
Attachment 7. 

 
 STATS evaluations are presented at 10 MGD only.  As the input data are the same for 7 and 10 

MGD, if limitations are not indicated at 10 MGD, then limitations will not be indicated at 7 MGD. 
 

Reported data (see Attachment 8) are also evaluated in regard to the need for limitations to 
protect the water quality standards for human health.  Screening in regard to the need for human 
health based limitations follows.  Only evaluations at 10 MGD are presented.  As the input data 
are the same for 7 and 10 MGD, if limitations are not indicated at 10 MGD, then limitations will 
not be indicated at 7 MGD. 

 
  

Pollutant Maximum Reported 
Value (µg/L) 

Human Health WLA at 10 MGD 
“All Other Surface Waters” 

(µg/L) 
Limitation 
Needed? 

Dissolved Nickel 1.26 2,900 No 

Dissolved Zinc 37.5 17,000 No 

Dissolved Copper and Chloride were also detected.  There is a human health standard for public water 
supply (PWS) for these parameters.  This facility does not discharge to waters designated PWS.  The 
following is therefore, for information only. 

Dissolved Copper 1.62 830 PWS Not applicable 
Chloride 47,000 160,000 PWS Not applicable 
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 Basis for Limitations – 7 MGD: 
 

Part I.A.1 – 7 MGD 

PARAMETER BASIS 
DISCHARGE LIMITS 

Monthly 
Average 

Weekly 
Average Minimum Maximum 

001 Flow NA NL – monitoring 
only NA NA NL 

002 pH 1, 6 NA NA 6.0 SU 9.0 SU 

004 TSS 2 10 (a) mg/L 
260 (a) kg/day 

15 mg/L 
400 (a) kg/d NA NA 

007 DO 2 NA NA 6.5 mg/L NA 

012 Total Phosphorus 7 2.0 mg/L NA NA NA 

068 TKN 2 3.0 mg/L 
79 kg/day 

4.5 mg/L 
120 (a) kg/day NA NA 

159 cBOD5 2 10 (a) mg/L 
260 (a) kg/day 

15 mg/L 
400 (a) kg/d NA NA 

846 E. coli (b) 1, 3 126 N/100 mL NA NA NA 

792 Total Nitrogen – 
Calendar Year Average 4 8.0 mg/L NA NA NA 

794 Total Phosphorus – 
Calendar Year Average 4 2.0 mg/L NA NA NA 

805 Total Nitrogen – 
Calendar Year-to-Date 4 NL NA NA NA 

806 Total Phosphorus – 
Calendar Year-to-Date 4 NL NA NA NA 

 
Basis: 1. Water Quality-based Limits 
 2. Best Engineering Judgment – Agency guidance regarding effluent development for 

receiving streams that cannot be modeled.  Also see the June 2, 1997 memorandum in 
Attachment 6.  Regarding the D.O. limitation, the limitation is further based on action 
taken by the State Water Control Board – see comment below. 

 3. TMDL – also see item 26 of this fact sheet 
4. Regulation for Nutrient Enriched Waters and Discharges within the Chesapeake Bay 

Watershed (9 VAC 25-40-70) 
5. Sewage Collection and Treatment Regulations (9 VAC 25-790-750) 
6. Federal Secondary Treatment Standards (40 CFR 133.102) 
7. Best Engineering Judgment / Policy for Nutrient Enriched Waters 

 
(a) This limitation is expressed in two significant figures. 
(b) Geometric mean.  This E. coli limitation became effective during the term of the 2007 

permit in accordance with successful completion of a bacterial monitoring program 
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required by the 2007 permit (Part I.B in the 2007 permit). 
 
 Additional Comments on Selected Parameters: 
 
 Ammonia 
 
 The need for ammonia limitations was evaluated – see Attachment 9.  The monthly and weekly 

average limitations from Attachment 9 would be 3.58 mg/L and 4.31 mg/L, respectively.  Forty 
percent to 60% of TKN is typically ammonia.  Assuming the highest possible percentage of 
ammonia, the TKN limitations in the above table represent monthly and weekly average 
ammonia concentrations of 1.8 mg/l and 2.7 mg/L, respectively, which are less (i.e., more 
stringent) than the limitations from Attachment 9 cited above.  The TKN limitations are therefore, 
protective in regard to ammonia toxicity. 

 
 Dissolved Oxygen (D.O.) 
 
 The stream modeling memorandum in Attachment 6 indicates an effluent DO limitation of 5.0 

mg/L.  The initial issuance of this permit in 1999 was controversial, resulting in a public hearing.  
At its March 11, 1999 meeting, the State Water Control Board approved issuance of the permit 
with a D.O. limitation of 6.5 mg/L to meet the antidegradation policy in the mixing zone. 

 
 Total Nitrogen and Total Phosphorus 
 
 Total Nitrogen and Total Phosphorus annual average limitations of 8.0 mg/L and 2.0 mg/L, 

respectively, are the concentrations that were approved by the Certificate to Construct (CTC) 
dated October 1, 2008 for the 7 MGD expansion – see Attachment 10.  The nutrient wasteload 
allocations in the Chesapeake Bay TMDL are 182,734 pounds per year of total nitrogen and 
12,182 pounds per year total phosphorus.  There is an interim, total phosphorus allocation of 
21,319 pounds per year through 2015 under the General VPDES Watershed Permit Regulation 
for Total Nitrogen and Total Phosphorus Dischargers and Nutrient Trading in the Chesapeake 
Watershed in Virginia.  At 7 MGD, 8.0 mg/L total nitrogen calculates to 170,548 pounds per 
year, which is within the allocation.  At 2.0 mg/L, total phosphorus calculates to an annual 
loading of 42,637 pounds, which exceeds the allocation.  Although the total phosphorus 
concentration of 2.0 at design flow does not represent compliance with the allocation, 
compliance with the allocation is required by the General VPDES Watershed Permit.  The 
annual average concentrations reported for 2011 were 6.96 mg/L total nitrogen and 0.25 mg/L 
total phosphorus.  The Office of VPDES Permits concurred with this approach in an email 
dated May 10, 2012. 
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 Basis for Limitations – 10 MGD: 
 

Part I.A.1 – 10 MGD 

PARAMETER BASIS 
DISCHARGE LIMITS 

Monthly 
Average 

Weekly 
Average Minimum Maximum 

001 Flow NA NL – monitoring 
only NA NA NL 

002 pH 1, 6 NA NA 6.0 SU 9.0 SU 

004 TSS 2 10 (a) mg/L 
380 (a) kg/day 

15 mg/L 
570 (a) kg/d NA NA 

007 DO 2 NA NA 6.5 mg/L NA 

068 TKN 2 3.0 mg/L 
110 (a) kg/day 

4.5 mg/L 
170 (a) kg/day NA NA 

159 cBOD5 2 10 (a) mg/L 
260 (a) kg/day 

15 mg/L 
400 (a) kg/d NA NA 

846 E. coli (b) 1, 3 126 N/100 mL NA NA NA 

792 Total Nitrogen – 
Calendar Year Average 4 6.0 mg/L NA NA NA 

794 Total Phosphorus – 
Calendar Year Average 4 0.4 mg/L NA NA NA 

805 Total Nitrogen – 
Calendar Year-to-Date 4 NL NA NA NA 

806 Total Phosphorus – 
Calendar Year-to-Date 4 NL NA NA NA 

 
Basis: 1. Water Quality-based Limits 
 2. Best Engineering Judgment – Agency guidance regarding effluent development for 

receiving streams that cannot be modeled.  Also see the June 2, 1997 memorandum in 
Attachment 6.  Regarding the D.O. limitation, the limitation is further based on action 
taken by the State Water Control Board – see comment below. 

 3. TMDL – also see item 26 of this fact sheet 
4. Regulation for Nutrient Enriched Waters and Discharges within the Chesapeake Bay 

Watershed (9 VAC 25-40-70) 
5. Sewage Collection and Treatment Regulations (9 VAC 25-790-750) 
6. Federal Secondary Treatment Standards (40 CFR 133.102) 
(a) This limitation is expressed in two significant figures. 
(b) Geometric mean.  This E. coli limitation became effective during the term of the 2007 

permit in accordance with successful completion of a bacterial monitoring program 
required by the 2007 permit (Part I.B in the 2007 permit). 
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 Additional Comments on Selected Parameters: 
 
 Ammonia 
 
 The need for ammonia limitations was evaluated – see Attachment 9.  The monthly and weekly 

average limitations from Attachment 9 would be 2.67 mg/L and 3.21 mg/L, respectively.  Forty 
percent to 60% of TKN is typically ammonia.  Assuming the highest possible percentage of 
ammonia, the TKN limitations in the above table represent monthly and weekly average 
ammonia concentrations of 1.8 mg/l and 2.7 mg/L, respectively, which are less (i.e., more 
stringent) than the limitations from Attachment 9 cited above.  The TKN limitations are therefore, 
protective in regard to ammonia toxicity. 

 
 Dissolved Oxygen 
 
 The stream modeling memorandum in Attachment 6 indicates an effluent DO limitation of 5.0 

mg/L.  The initial issuance of this permit in 1999 was controversial, resulting in public hearing.  At 
its March 11, 1999 meeting, the State Water Control Board approved issuance of the permit with 
a DO limitation of 6.5 mg/L to meet the antidegradation policy in the mixing zone. 

 
 Total Nitrogen and Total Phosphorus 
 
 Total Nitrogen and Total Phosphorus annual average limitations of 6.0 mg/L and 0.4 mg/L, 

respectively, are the concentrations that were used to establish the nutrient allocations; that is, 
these concentrations at 10 MGD produce the yearly allocation amounts (total phosphorus in year 
2016).  The nutrient wasteload allocations in the Chesapeake Bay TMDL are 182,734 pounds 
per year of total nitrogen and 12,182 pounds per year total phosphorus.  There is an interim, 
total phosphorus allocation of 21,319 pounds per year through 2015 under the General VPDES 
Watershed Permit Regulation for Total Nitrogen and Total Phosphorus Dischargers and 
Nutrient Trading in the Chesapeake Watershed in Virginia.  Even if the facility is expanded to 
10 MGD prior to January 1, 2016, the Regulation for Nutrient Enriched Waters and Dischargers 
within the Chesapeake Bay Watershed (9 VAC 25-40) requires that the upgrade meet the final 
allocations. 

 
17. Basis for Sludge Use & Disposal Requirements:  Not applicable, as this facility does not land 

apply sludge. 
 
18. Antibacksliding Statement:  A total phosphorus monthly average limitation of 2.0 mg/L has been 

removed from the 7 MGD effective January 1, 2012 and the 10 MGD tiers and replaced with 
appropriate yearly average limitations.  Total recoverable zinc limitations have also been 
removed from the 10 MGD tier because analysis now shows that a limitation is not needed – see 
Attachment 9. 

 
Removal of the 2.0 mg/L monthly average phosphorus limitations is not considered backsliding 
in accordance with Guidance Memo 07-2008, Amendment 2 because:  a) the facility’s nutrient 
limitations are regulated by the permittee’s Watershed GP (VAN030051); and b) the limitations 
are technology-based, so backsliding is permissible. 
 
The zinc limitations can be removed because the limitations never became effective.  
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Guidance Memorandum No. 00-2011 (page 37) states that permit limitations that have not 
become effective are not subject to the antibacksliding restrictions.  The subject zinc 
limitations do not become effective until issuance of a Certificate to Operate for the 10 MGD 
facility. 
 

19. Compliance Schedule:  None 
 
20. Other Requirements and Special Conditions 
 

[Part I.B in the 2007 permit – Bacterial Effluent Limitations and Monitoring Requirements 
– has been deleted.  Part I.B required a bacterial study in regard to moving from fecal 
coliform to E coli limitations.  Testing in September and October 2007 showed E. coli 
counts ranging from <1 to 5 count per 100 mL, indicating that E. coli were effectively 
controlled by the existing UV disinfection process.  The permittee has been reporting E. 
coli on the DMR since November 2007.] 

 
a. Special Condition I.C.1 – 95% Capacity Reopener 

 
Required by VPDES Permit Regulation, 9 VAC 25-31-200 B.4 for all POTW and PVOTW 
permits. 
 
This special condition is the same as Special Condition I.C.1 in the 2007 permit. 
 

b. Special Condition I.C.2 – Indirect Discharges 
 

Rationale: Required by VPDES Permit Regulation, 9 VAC 25-31-200.B.1 and B.2 for 
POTWs and PVOTWs that receive waste from someone other than the owner of the 
treatment works. 

 
  This special condition is the same as Special Condition I.C.2 in the 2007 permit. 

 
c. Special Condition I.C.3 – Operation and Maintenance (O&M) Manual Requirement 

 
Rationale:  Required by Code of Virginia §62.1-44.19; Sewage Collection and Treatment 
Regulations, 9 VAC 25-790; and VPDES Permit Regulation 9 VAC 25-31-190.E. 

 
Special Condition I.C.3 in the 2007 also addresses the O&M Manual requirement.  The 
language in the proposed permit however, has been significantly revised.  The most 
significant revision is that it is no longer required that manuals be submitted to DEQ for 
staff review and approval, unless requested by DEQ staff. 
 

d. Part I.C.4 – CTC, CTO Requirement 
 

Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment 
Regulations, 9 VAC 25-790.  9 VAC 25-40-70 A authorizes DEQ to include technology-
based annual concentration limits in the permits of facilities that have installed nutrient 
control equipment, whether by new construction, expansion or upgrade. 
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Special Condition I.C.4 in the 2007 also addresses the CTC/CTO requirement.  The 
language in the proposed permit however, has been revised. 
 

e. Special Condition I.C.5 – Licensed Operator Requirement 
 
Rationale:  The VPDES Permit Regulation, 9 VAC 25-31-200.C and the Code of Virginia 
§ 54.1-2300 et seq., Rules and Regulations for Waterworks and Wastewater Works 
Operators and Onsite Sewage System Professionals (18 VAC 160-20-10 et seq.) require 
licensure of operators. 
 
Special Condition I.C.5 in the 2007 also addresses the licensed operator requirement.  The 
language in the proposed permit however, has been updated to reflect the new name of 
the licensing board. 
 

f. Special Condition I.C.6 – Reliability Class 
 

Rationale:  Required by Sewage Collection and Treatment Regulations, 9 VAC 25-790 
for all municipal facilities. 

 
This special condition is the same as Special Condition I.C.6 in the 2007 permit. 
 

[Special Condition I.C.7 – Water Quality Criteria Reopener – in the 2007 has been deleted.  
This special condition is typically used when the permit requires monitoring for a 
parameter with no limitations in Part I.A of the permit.  There is no such parameter in the 
proposed permit.] 

 
g. Special Condition I.C.7 – Sludge Reopener 

 
Rationale:  Required by VPDES Permit Regulation, 9 VAC 25-31-220.C for all permits 
issued to treatment works treating domestic sewage. 
 
This special condition is the same as Special Condition I.C.8 in the 2007 permit. 
 

h. Special Condition I.C.8 – Compliance Reporting 
 
Rationale:  Authorized by VPDES Permit Regulation, 9 VAC 25-31-190.J.4 and 220.I.  
This condition is necessary when pollutants are monitored by the permittee and a 
maximum level of quantification and/or a specific analytical method is required in order to 
assess compliance with a permit limit or to compare effluent quality with a numeric 
criterion.  The condition also establishes protocols for calculation of reported values. 

 
Special Condition I.C.9 in the 2007 permit addresses compliance reporting.  The language 
in the proposed permit has been significantly revised.  The Quantification Levels (QLs) 
given for cBOD5, TSS, TKN and TRC are standard Agency prescribed QLs used to 
identify the quantifiable concentration of a particular pollutant in an effluent (Guidance 
Memo 10-2003).  The cBOD5 QL of 2 mg/L is being included for consistency with 
recently adopted VPDES General Permit regulations and is necessary to ensure 
compliance with the permit limitations. 
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i. Special Condition I.C.9 – Sludge Use and Disposal 

 
Rationale:  VPDES Permit Regulation, 9 VAC 25-31-100.P; 220.B.2; and 420 through 
720, and 40 CFR Part 503 require all treatment works treating domestic sewage to 
submit information on sludge use and disposal practices and to meet specified standards 
for sludge use and disposal. 
 
This special condition is the same as Special Condition I.C.11 in the 2007 permit except 
that reference to the Department of Health has been removed. 

 
j. Special Condition I.C.10 – In-stream Macroinvertebrate Monitoring 

 
Rationale:  Code of Virginia § 62.1-44.21 authorizes the Board to request information 
needed to determine the impact of a discharge on State waters. 
 
The benthic monitoring program initially stipulated the collection of river bottom samples by 
dredge.  The initial four years of monitoring (pursuant to the 1999 permit) was not useful 
because few benthic organisms were found in the upstream and downstream sediment 
samples.  In response to that, the 2007 permit required (in Special Condition I.C.10) that 
the permittee establish an action plan, to include input from DEQ staff, to establish an 
acceptable sampling protocol.  The effort to establish a protocol is ongoing.  DEQ staff has 
worked with the County on a sampling method to collect macroinvertebrates from woody 
debris and other appropriate substrates.  DEQ staff is developing a written protocol for that 
sampling.  Also, at present, reference sources (i.e., an assessment tool) do not exist for 
evaluation of the collected data.  DEQ staff is also working to identify an assessment tool 
for freshwater tidal rivers. 
 
The draft permit proposes that macroinvertebrate monitoring resume once a written 
protocol and assessment tool are developed.  The frequency of monitoring was 
recommended by the PRO benthic monitoring staff.  At this time, cursory visual 
observation of the receiving stream suggests comparable conditions to other similar 
streams. 
 

k. Special Condition I.C.11 – Material Storage and Handling 
 

Rationale:  9 VAC 25-31-50A prohibits the discharge of any wastes into State waters 
unless authorized by permit.  Code of Virginia §62.1-44.16 and §62.1-44.17 authorize the 
Board to regulate the discharge of industrial waste or other waste. 
 
This is the same as Special Condition 13 in the 2007 permit except that the phrase “and 
consistent with Best Management Practices“ has been added in accordance with the 
VPDES permit manual (revised August 25, 2011). 

 
  [Special Condition I.C.12 in the 2007 permit has been deleted.  This same language was 

included in Special Condition I.C.14.a in the 2007 permit.  It is included in Special 
Condition I.C.12.a in the proposed permit.] 
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l. Special Condition I.C.12 – Re-openers 
 
Rationale:  Section 303(d) of the Clean Water Act requires that total maximum daily 
loads (TMDLs) be developed for streams listed as impaired.  This special condition is to 
allow the permit to be reopened if necessary to bring it into compliance with any 
applicable TMDL approved for the receiving stream.  The re-opener recognizes that, 
according to section 402(o)(1) of the Clean Water Act, limits and/or conditions may be 
either more or less stringent than those contained in this permit.  Specifically, they can 
be relaxed if they are the result of a TMDL, basin plan, or other wasteload allocation 
prepared under section 303 of the Act.  9 VAC 25-40-70.A authorizes DEQ to include 
technology-based annual concentration limits in the permits of facilities that have 
installed nutrient control equipment, whether by new construction, expansion or upgrade.  
9 VAC 25-31-390.A authorizes DEQ to modify VPDES permits to promulgate amended 
water quality standards. 
 
This special condition is the same as Special Condition I.C.14 in the 2007 permit. 

 
m. Special Condition I.C.13 – Nutrient Reporting Calculations 

 
Rationale:  § 62.1-44.19:13 of the Code of Virginia defines how annual nutrient loads are 
to be calculated; this is carried forward in 9 VAC 25-820-70.  As annual concentrations 
(as opposed to loads) are limited in the individual permit, this special condition is 
intended to reconcile the reporting calculations between the permit programs, as the 
permittee is collecting a single set of samples for the purpose of ascertaining compliance 
with two permits. 

 
  This special condition is essentially the same as Special Condition I.C.15 in the 2007 

permit – some typographical errors have been corrected and some language has been 
added. 

 
n. Special Condition I.C.14 – Environmental Excellence Program 

 
Rationale:  9 VAC 25-40-70.B authorizes DEQ to approve an alternate compliance 
method to the technology-based effluent concentration limitations as required by 
subsection A of this section.  Such alternate compliance method shall be incorporated 
into the permit of an Exemplary Environmental Enterprise (E3) facility or an Extraordinary 
Environmental Enterprise (E4) facility to allow the suspension of applicable technology-
based effluent concentration limitations during the period the E3 or E4 facility has a fully 
implemented environmental management system that includes operation of installed 
nutrient removal technologies at the treatment efficiency levels for which they were 
designed. 
 
This is the same as Special Condition I.C.17 in the 2007 permit. 
 

o. Special Condition I.C.15 – Closure Plan 
 

Rationale:  Code of Virginia § 62.1-44.19 of the State Water Control Law.  This condition 
establishes the requirement to submit a closure plan for the wastewater treatment facility 
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if the treatment facility is being replaced or is expected to close. 
 

  This is a new special condition in the proposed permit. 
 

p. Part I.C – Whole Effluent Toxicity (WET) Testing 
 

Rationale:  VPDES Permit Regulation, 9 VAC 25-31-210 and 220.I, requires monitoring 
in the permit to provide for and assure compliance with all applicable requirements of the 
State Water Control Law and the Clean Water Act. 

 
  Part I.F in the 2007 permit addresses WET testing.  The reference to the 5 MGD tier has 

been removed, the language has been slightly revised, and the endpoint for the 7 MGD 
has increased from 11% to 12% (which is a more stringent endpoint).  This value 
increased because of a slight decrease in the 7Q10 stream flow as determined for the 
2012 reissuance. 

 
  See Attachment 11 for additional information regarding WET testing.  WETLIM10 

spreadsheets are included for both the 7 and 10 MGD tiers.  STATS analysis is only 
shown for 10 MGD.  As the input data are the same for 7 and 10 MGD, if limitations are not 
indicated at 10 MGD, then limitations will not be indicated at 7 MGD. 

 
  The reporting schedule begins with the report due by December 31, 2013.  The report for 

2012 was received on June 11, 2012. 
 

q. Part I.D – Pretreatment Program 
 

Rationale:  VPDES Permit Regulation, 9 VAC 25-31-730 through 900, and 40 CFR Part 
403 require certain existing and new sources of pollution to meet specified regulations. 

 
 Part I.E of the 2007 permit also addressed pretreatment and required a survey of all 

Industrial Users.  Part I.D in the proposed 2012 permit addresses the implementation of a 
pretreatment program.  This change was prompted by the diversion of wastewater from a 
Categorical Industrial User to the Totopotomoy WWTP on April 5, 2010.  Hanover’s 
proposed pretreatment program was submitted for review and approval on July 3, 2012.  
The first sentence in Part I.D of the draft 2012 permit has been written to reflect the fact that 
the submitted program is under review.  Also, the requirement that the County’s 
Enforcement Response Plan (ERP) be reviewed and updated within 90 days of the effective 
date of the permit was not included in the draft 2012 permit because review of the ERP is 
part of the overall program review and approval. 

 
21. Part II, Conditions Applicable to All VPDES Permits: 
 
 Section 9 VAC 25-31-190 of the VPDES Permit Regulation requires that all VPDES contain or 

specifically cite the conditions listed. 
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22. Changes to the 2007 permit: 
 

Permit 
Reference Description of Change Rationale Date of 

Change 

Cover page 

Boilerplate verbiage revised Per August 25, 2011 VPDES 
Permit Manual, Section MN-1. 

July 2012 Permit term shortened so that the 
expiration date is the last day of a 
month. 

Staff decision October 25, 2011 

5 MGD tier 5 MGD tier deleted (Part I.A.1 in 2007 
permit) WWTP has expanded to 7 MGD July 2012 

Part I.A.1 
7 MGD tier 
(I.A.2 in the 
2007 permit 
addressed the 
7 MGD tier) 

In the line immediately preceding the 
limitations table, “by the permittee” 
has been deleted. 

PRO staff decision February 28, 
2012 

July 2012 

Total Phosphorus:  Monthly average 
of 2.0 mg/L applicable through 12-31-
2012; then replaced with yearly 
average. 

Monthly average limitation is 
needed to avoid backsliding until 
yearly average becomes effective. 

Bacterial limitation expressed as E. 
coli instead of fecal coliform. 

2007 permit provided for transition 
from fecal to E. coli.  This is not a 
new limitation. 

Added Total Nitrogen and Total 
Phosphorus annual average 
limitations and year-to-date reporting. 

Guidance Memorandum 07-2008, 
Amendment 2 

Total Phosphorus sampling frequency 
changed from once per month to once 
per week. 

Consistent with Part I.E of the 
Nutrient General Permit and with 
VPDES Permit Manual (August 
25, 2011; Section MN-2, page 2) 

Revised/rearranged footnotes Revised for clarity 

Added footnote 3  
Defines the period of time that the 
2.0 mg/L monthly average TP 
limitation is applicable 

Added footnote 4, Definition of TN 

Added footnote 5 Directs permittee to instructions for 
calculating averages 
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Permit 
Reference Description of Change Rationale Date of 

Change 

 

Added footnote 6 

Yearly averages are for calendar 
year, so limitations become 
effective January 1st of the year 
following the year in which the 
limitation is triggered. 

 
Added 85% removal requirement for 
BOD5 and TSS 

Part of definition of secondary 
treatment 

Added location of effluent sample 
collection 

PRO staff decision on April 24, 
2012 

Part I.A.2 
10 MGD tier 
(I.A.3 in the 
2007 permit 
addressed the 
10 MGD tier) 

Same as above for 7 MGD tier, 
except that 2.0 mg/L TP monthly 
average limitation (and corresponding 
footnote for the 7 MGD tier) 
completely removed. 

Replaced by yearly average 
limitation. 

July 2012 

Total Recoverable Zinc limitations 
deleted 

Evaluation of data indicates that 
zinc limitations are no longer 
needed – see Attachment 9 

Part I.B 

Part I.B in the 2007 permit required a bacterial study to transition from a 
fecal coliform limitation to an E. coli limitation.  The study was completed 
and the E. coli limitation became effective. 
 
This language has been removed in the 2012 draft permit.  Therefore, the 
lettering in subsequent parts of the permit has been revised.  

July 2012 

Part I.B – 
Special 
Conditions 
(I.C in the 
2007 permit 
addressed 
special 
conditions) 

See item 20 in fact sheet for more detail: 
● Special Conditions 1, 2, and 6 are the same as in the 2007 permit. 
● Special Conditions 12 and 16 in the 2007 permit were deleted. 
● The numbering of the following conditions changed with no revisions to 
text:  Condition 8 in the 2007 permit is now 7, 14 is now 12, and 17 is now 
14. 
● The following Special Conditions have been revised:  3, 4, 5, 8 (#9 in 
the 2007 permit), 9 (previously #11), 10, 11 (previously #13), 13 (previously 
#15), and 16 (previously #7). 
● Special Condition 15 is a new condition in the proposed permit. 

July 2012 
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Permit 
Reference Description of Change Rationale Date of 

Change 

Part I.C – 
WET Testing 
(I.F in the 
2007 permit 
addressed 
WET testing) 

 
Part I.C in the proposed permit is the 
WET testing program.  The proposed 
Part I.C is essentially the same as 
Part I.F in the 2007 permit.  
Reference to the 5 MGD tier has been 
removed.  The endpoint for the 7 
MGD facility has increased from 
>11%  to >12%. 
 

The endpoint increased from 
>11%  to >12% due a decrease in  
stream flow.  See Attachments 2 
and 11. 

July 2012 

Part I.D – 
Pretreatment 
(I.E in the 
2007 permit 
addressed 
pretreatment) 

The 2007 permit does not contain a 
Part I.D. 
 
Language updated 

Updated language reflects GM 10-
2003 and regional practice. July 2012 

Parts I.G and 
I.H in 2007 
permit 

These sections in the 2007 permit 
that addressed land application of 
sewage sludge were removed. 

Sludge disposed at landfill.  
Application for permit renewal did 
not include land application. 

 

Part II.A.4 Item 4 added to Part II.A. 

Reflects change in laboratory 
accreditation requirements, as 
reflected in the August 25, 2011 
VPDES Permit Manual, Section 
MN-1. 

July 2012 

 
 
23. Variances/Alternate Limits or Conditions:  None 
 
24. Public Notice Information required by 9VAC25-31-280.B: 
 
 Comment period: Start Date:    End Date:  11:59 p.m.  
 
 Publication dates:    and  in the Richmond Times-Dispatch 
 

All pertinent information is on file and may be inspected or copied by contacting Ray Jenkins at: 
 
  Virginia Department of Environmental Quality (DEQ) 
  Piedmont Regional Office 
  4949-A Cox Road 
  Glen Allen, Virginia 23060-6296 
  Telephone Number 804/527-5037 
  Facsimile Number 804/527-5106 
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  Email ray.jenkins@deq.virginia.gov 
  

DEQ accepts comments and requests for public hearing by e-mail, fax or postal mail.  All 
comments and requests must be in writing and be received by DEQ during the comment 
period.  Submittals must include the names, mailing addresses and telephone numbers of the 
commenter/requester and of all persons represented by the commenter/requester.  A request 
for public hearing must also include:  1)  The reason why a public hearing is requested.  2)  A 
brief, informal statement regarding the nature and extent of the interest of the requester or of 
those represented by the requester, including how and to what extent such interest would be 
directly and adversely affected by the permit.  3)  Specific references, where possible, to terms 
and conditions of the permit with suggested revisions.  A public hearing may be held, including 
another comment period, if public response is significant, based on individual requests for a 
public hearing, and there are substantial, disputed issues relevant to the permit.  The public 
may review the draft permit and application at the DEQ office named above by appointment or 
may request copies of the documents from the contact person listed above. 

 
25. Additional Comments: 
 

a. Special Standards: 
 
9VAC25-260-530 of the Virginia Water Quality Standards assigns both Special Standards 
a and aa to Section 1 of the York River Basin.  Special Standard a addresses shellfish 
waters.  The receiving stream at the point of discharge does not contain a saline habitat 
suitable for shellfish; therefore this Special Standard does not apply to this facility. 
 
Special Standard aa is a site-specific dissolved oxygen standard for the tidal Mattaponi and 
Pamunkey Rivers.  The dissolved oxygen limitation in the permit of 6.5 mg/L instantaneous 
minimum protects this special standard. 
 

b. Previous Board Action: 
  

In response to public comment, the State Water Control Board at its March 11, 1999 meeting 
directed the staff to issue the 1999 permit incorporating the following: 
 
(1) Annual benthic monitoring in the receiving stream.  This requirement has continued 

with the 2007 permit and the proposed 2012 permit.  The details of this monitoring are 
currently being reexamined. 

(2) An instantaneous minimum dissolved oxygen limitation of 6.5 mg/L.  This limitation was 
maintained in the 2007 permit and is included in the proposed 2012 permit. 

(3) A monthly average total suspended solids limitation of 10 mg/L.  This limitation was 
maintained in the 2007 permit and is included in the proposed 2012 permit. 

 
  Following issuance of the permit in 2009, a lawsuit was filed against the Virginia State Water 

Control Board, the Virginia Department of Environmental Quality, and Hanover County 
claiming that the permit must be set aside because the Board did not make proper findings 
regarding the dissolved oxygen levels in the river, because the Board did not find that 
existing recreational uses of the river such as swimming, fishing, and canoeing and nature 
observation would be protected, and because the Board did not find that the use of the river 
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by anadromous fish would be protected.  The petitioners further asserted that the record 
contained no substantial evidence that would support such findings.  The Circuit Court of the 
City of Richmond ruled that the petitioners lacked standing under the relevant factors for 
standing and the case was dismissed on April 3, 2001.  That ruling was appealed to the 
Court of Appeals of Virginia.  The appeal was upheld on its merits and returned to the Circuit 
Court, which ruled in favor of the Board. 

 
c. Public Comment:  No comments were received. 

 
d. Annual permit fee payments are up-to-date (last payment deposited on September 6, 

2011). 
 

e. The discharge is in conformance with the existing planning documents for the area. 
 

f. This discharge is not controversial and is currently meeting the required effluent limitations. 
 

g. The Virginia Department of Health reviewed the permit application and had no objections 
to the reissuance of the permit. 

  
h. This permittee is not currently enrolled in the eDMR program.  The permit was notified in 

the permit renewal notification (email dated May 31, 2011) that use of eDMR would 
eventually be necessary.  The PRO Compliance Auditor contacted the permittee by email 
on July 5, 2012. 

 
i. This permittee does not participate in the Virginia Environmental Excellence Program 

(VEEP). 
 

j. The Environmental Protection Agency has reviewed the draft permit and had no comments 
or objections regarding the draft permit. 

 
k. Hanover County government officials and the Richmond Regional Planning District 

Commission were notified of the intended reissuance of this permit by copy of the public 
notice on TBD. 

 
l. DEQ staff coordinated the proposed reissuance of this permit with the Virginia Department 

of Conservation and Recreation (DCR) staff in regard to impact on threatened and 
endangered species.  The Green floater, Eastern lampmussel, and the Yellow lampmussel 
have been historically documented in the Pamunkey River.  To minimize impacts, DCR 
recommended the use of UV or ozone for disinfection and utilization of new disinfection 
technologies when available.  The Totopotomoy WWTP utilizes UV disinfection. 

 
m. In regard to storm water runoff from the plant site, the permittee submitted a No Exposure 

Certification.  The Certification was approved on July 19, 2012, with an expiration date of 
July 19, 2014. 

 
n. Reduced monitoring has not been considered because the expanded treatment plant (7 

MGD) has not been in operation for three years – see August 25, 2011 VPDES Permit 
Manual, Section MN-2, A.5.b.(3). 
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26. 303(d) Listed Segments/Total Maximum Daily Load (TMDL) 
 

During the 2010 305(b)/303(d) Integrated Water Quality Assessment, the Pamunkey River was 
assessed overall as a Category 5D water (“The Water Quality Standard is not attained where 
TMDLs for a pollutant(s) have been developed but one or more pollutants are still causing 
impairment requiring additional TMDL development.”)  The applicable fact sheets are included in 
Attachment 2.  The Recreation Use is impaired due to E. coli exceedances, the Aquatic Life Use 
is impaired due to EPA’s overlisting of the river for nutrients in 1998, and the Fish Consumption 
Use is impaired due to VDH advisories for PCBs and mercury.  The Wildlife Use was fully 
supporting. 

 
 The Recreation Use was mistakenly assessed as Category 4A (“Water is impaired or threatened 

for one or more designated uses but does not require a TMDL because the TMDL for specific 
pollutant(s) is complete and US EPA approved’) during the 2010 305(b)/303(d) cycle; the draft 
2012 report corrects the error and considers the Recreation Use to be Category 5A (“A water 
quality standard is not attained.  The water is impaired or threatened for one or more designated 
uses by a pollutant(s) and requires a TMDL (303d list).”).  The Totopotomoy WWTP was not 
addressed in the downstream Pamunkey River Basin Bacterial TMDL, therefore the bacterial 
impairment could not be considered a nested impairment, as it was in the 2010 assessment.  
The TMDL was therefore, modified on TBD to establish a bacterial allocation for the 
Totopotomoy WWTP.  The draft 2012 fact sheets are also included in Attachment 2. 

 
This facility discharges directly to the Pamunkey River in the Chesapeake Bay watershed in the 
Upper Pamunkey River segment (segment number PMKTF).  The receiving stream has been 
addressed in the Chesapeake Bay TMDL, approved by EPA on December 29, 2010.  The TMDL 
addresses dissolved oxygen (DO), chlorophyll a, and submerged aquatic vegetation (SAV) 
impairments in the main stem Chesapeake Bay and its tidal tributaries by establishing non-point 
source load allocations (LAs) and point-source waste load allocations (WLAs) for Total Nitrogen 
(TN), Total Phosphorus (TP) and Total Suspended Solids (TSS) to meet applicable Virginia 
Water Quality Standards contained in 9VAC25-260-185.  This facility is considered a Significant 
Chesapeake Bay wastewater discharge and has been assigned a TN WLA of 182,734 pounds 
per year, a TP WLA of 12,182 pounds per year, and a TSS WLA of 913,668 pounds per year. 

 
Implementation of the Chesapeake Bay TDML is currently accomplished in accordance with the 
Commonwealth of Virginia’s Phase I Watershed Implementation Plan (WIP), approved by EPA 
on December 29, 2010.  The approved WIP recognizes that the TMDL nutrient WLAs for 
Significant Chesapeake Bay wastewater dischargers are set in two regulations: 1) the Water 
Quality Management Planning Regulation (9VAC25-720); and 2) the “General VPDES 
Watershed Permit Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient 
Trading in the Chesapeake Bay Watershed of Virginia” (9VAC25-820).  The WIP further outlines 
that since TSS discharges from wastewater facilities represent an insignificant portion of the 
Bay’s total sediment load, they may be considered in the aggregate.  The WIP also states that 
wastewater discharges with technology-based TSS limits are considered consistent with the 
TMDL.  The TSS limitations in the permit are more stringent than the applicable technology-
based limitations (i.e., secondary standards) and therefore, the discharge is in conformance with 
the TMDL. 
 
40 CFR 122.44(d)(1)(vii)(B) requires permits to be written with effluent limits necessary to meet 
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water quality standards and to be consistent with the assumptions and requirements of 
applicable WLAs.  DEQ has provided coverage under the VPDES Nutrient General Permit (GP) 
for this facility under permit VAN030051.  The requirements of the Nutrient GP currently in effect 
for this facility are consistent with the Chesapeake Bay TMDL.  This individual permit includes 
TSS limitations of 10 mg/L monthly average that are also consistent with the Chesapeake Bay 
TMDL and WIP.  In addition, the individual permit has limits of 10 mg/L cBOD5 monthly average, 
3.0 mg/L TKN monthly average, and 6.5 mg/L DO minimum which provide protection of instream 
D.O. concentrations to at least 5.0 mg/L.  However, implementation of the full Chesapeake Bay 
WIP, including GP reductions combined with actions proposed in other source sectors, is 
expected to adequately address ambient conditions such that the proposed effluent limits of this 
individual permit are consistent with the Chesapeake Bay TMDL, and will not cause an 
impairment or observed violation of the standards for DO, chlorophyll a, or SAV as required by 
9VAC25-260-185. 
 
The Totopotomoy discharge will not contribute to the TMDL impairments.  E. coli is limited to 
levels that protect the water quality standard.  Effluent monitoring indicated that dissolved 
mercury and PCBs were not detected at acceptable quantification levels.  Total Nitrogen, Total 
Phosphorus, and Total Suspended Solids are addressed in the discussion above. 

 
27. Attachments: 
 
 Attachment 1 – Location Maps 
 Attachment 2 – Flow Frequency and 303(d) Determinations 
 Attachment 3 – Schematic of Treatment Plant 
 Attachment 4 – Certificates to Operate for 5 and 7 MGD Facilities 
 Attachment 5 – Technical Inspection Report 
 Attachment 6 – Drawing of Effluent Diffuser Structure and Mixing Analysis 
 Attachment 7 – Effluent Data 
 Attachment 8 – Water Quality Criteria Data and Screening 
 Attachment 9 – MSTRANTI and STATS Analyses 
 Attachment 10 – Certificate to Construct for 7 MGD Facility 
 Attachment 11 – Whole Effluent Toxicity (WET) Analysis 
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Attachment 2 
 
 

Flow Frequency and 303(d) Determinations   



 MEMORANDUM 
 
 DEPARTMENT OF ENVIRONMENTAL QUALITY 
 Piedmont Regional Office 
 4949-A Cox Road  Glen Allen, Virginia  23060 
 
SUBJECT: Flow Frequency Determination / 303(d) Status 
 Totopotomoy WWTP – VA0089915 
 
TO: Ray Jenkins  
 
FROM: Jennifer Palmore, P.G. 
 
DATE: April 17, 2012 
REVISED: May 21, 2012 
 
COPIES: File 
 
Hanover County’s Totopotomoy Wastewater Treatment Plant (WWTP) discharges to the Pamunkey River 
near Manquin, VA.  The outfall is located at rivermile 8-PMK054.89. Stream information has been 
requested for use in developing effluent limitations for the VPDES permit.   
 
The Pamunkey River is tidal at the discharge point. Flow frequencies cannot be determined for tidally 
affected streams; however, the freshwater inflow into the river has been requested.  
 
The analysis utilizes two continuous record stream gauges: Pamunkey River near Hanover (#01673000) 
which has been operated since 1941 by the USGS and Totopotomoy Creek near Studley (#01673550) 
which has been operated since 1978 by the DEQ.  The freshwater inflow at the tidal limit was determined 
by drainage area proportion from the Pamunkey gauge.  The flow from the intervening drainage area 
between the tidal limit and the discharge was calculated by drainage area proportion using the 
Totopotomoy gauge.  The flows were then added.  Note: The Pamunkey River is regulated by releases 
from the Lake Anna dam; therefore only flows after 1972 were used. The flow frequencies are presented 
below. 
 

Pamunkey River near Hanover, VA (#01673000) 
Drainage Area: 1,081 mi2 

Statistical period: 1972-2003 
High flow months: December – May 

   1Q30 = 34 cfs   High Flow 1Q10 = 117 cfs 
   1Q10 = 46 cfs                   High Flow 7Q10 = 134 cfs 
   7Q10 = 52 cfs                   High Flow 30Q10 = 200 cfs 
   30Q10 = 59 cfs   HM = 285 cfs 
   30Q5 = 75 cfs         
 

Pamunkey River at tidal limit 
Drainage Area: 1,168 mi2 

   1Q30 = 37 cfs   High Flow 1Q10 = 126 cfs 
   1Q10 = 50 cfs                   High Flow 7Q10 = 145 cfs 
   7Q10 = 56 cfs                   High Flow 30Q10 = 216 cfs 
   30Q10 = 64 cfs   HM = 308 cfs 
   30Q5 = 81 cfs         
 

  
  



Totopotomoy Creek near Studley, VA (#01673550): 
Drainage Area: 26.2 mi2 

Statistical period: 1978-2003 
High flow months: January – May 

   1Q30 = 0.06 cfs   High Flow 1Q10 = 4.2 cfs 
 1Q10 = 0.24 cfs                   High Flow 7Q10 = 5.6 cfs 
 7Q10 = 0.39 cfs                   High Flow 30Q10 = 8.8 cfs 

   30Q10 = 0.85 cfs  HM = undetermined  
   30Q5 = 1.8 cfs         
 

Flow contributed by intervening drainage area: 
Drainage Area: 40.5 mi2 

   1Q30 = 0.06 cfs   High Flow 1Q10 = 4.5 cfs 
   1Q10 = 0.26 cfs                   High Flow 7Q10 = 6.1 cfs 
   7Q10 = 0.42 cfs                   High Flow 30Q10 = 9.5 cfs 
   30Q10 = 0.92 cfs  HM = undetermined 
   30Q5 = 1.9 cfs        
 

Pamunkey River at discharge point: 
Drainage Area: 1,208 mi2 

  1Q30 = 37 cfs (24 MGD)  High Flow 1Q10 = 131 cfs (84 MGD) 
  1Q10 = 50 cfs (32 MGD)                   High Flow 7Q10 = 151 cfs (98 MGD) 
  7Q10 = 56 cfs (36 MGD)                   High Flow 30Q10 = 226 cfs (146 MGD) 
  30Q10 = 65 cfs (42 MGD)  HM = 308 cfs (199 MGD) 
  30Q5 = 83 cfs (54 MGD)       
 
This analysis does not address any withdrawals, discharges, or springs lying between the gauge and the 
discharge point. The high flow months are January through May.   
 
The Water Quality Standards designate the discharge location as tidal freshwater, therefore the Aquatic 
Life toxics criteria for freshwater should be used. 
 
During the 2010 305(b)/303(d) Integrated Water Quality Assessment, the Pamunkey River was assessed 
as a Category 5D water (“The Water Quality Standard is not attained where TMDLs for a pollutant(s) have 
been developed but one or more pollutants are still causing impairment requiring additional TMDL 
development.”)  The applicable fact sheets are attached. The Recreation Use is impaired due to E. coli 
exceedances, the Aquatic Life Use is impaired due to EPA’s overlisting of the river for nutrients in 1998, 
and the Fish Consumption Use is impaired due to VDH advisories for PCBs and mercury. The Wildlife 
Use was fully supporting.   
 
Please note that the Recreation Use was mistakenly assessed as Category 4A during the 2010 
305(b)/303(d) cycle; the draft 2012 report corrects the error and considers the Recreation Use to be 
Category 5A.  The Totopotomoy WWTP was not addressed in the downstream Pamunkey River Basin 
Bacterial TMDL, therefore the bacterial impairment cannot be considered a nested impairment, as it was 
in the 2010 assessment, and must be addressed through either a TMDL modification or a new TMDL. 
The draft 2012 fact sheets are included. 
 
The facility was included in the Chesapeake Bay TMDL, which addressed dissolved oxygen, chlorophyll 
a, and SAV impairments in the mainstem Bay and its tidal tributaries.  The TMDL was approved by the 
EPA on 12/29/2010. The Totopotomoy WWTP is considered a significant discharger and received 
individual wasteload allocations of 182,734 lbs/year of total nitrogen, 12,182 lbs/year of total phosphorus, 
and 913,668 lbs/year of total suspended solids (TSS).  The nutrient allocations are administered through 
the Nutrient Watershed General Permit. The TSS allocations are considered aggregated loads and 
facilities with technology-based TSS limits are considered to be in conformance with the TMDL. 
 
As the receiving stream is not impaired for any measurable Aquatic Life Use criteria, the river should be 
considered a Tier 2 waterbody.   
 



Water quality data from DEQ monitoring station 8-PMK056.87 is attached.  The station is located on the 
Pamunkey River at the Route 360 bridge and is approximately 2 miles upstream of the discharge. 
 
If you have any questions concerning this analysis, please let me know. 
 



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2008

TMDL DUE DATE: 2020

Tidal limit

Pampatike Landing

From the tidal limit at Totopotomoy Creek to Pampatike Landing

CLEAN WATER ACT GOAL AND USE SUPPORT:

Recreation Use - Not Supporting

The Pamunkey River from Pampatike Landing to Macon Creek was initially listed on the 1998 303(d) list as impaired of the Recreation Use 
goal because of fecal coliform exceedances at Pampatike Landing (Route 654).  EPA also identified the station on their list of "Waters 
Identified to Virginia for Consideration During Development of the Next Listing Cycle."  This inclusion was probably in error as the segment 
was already 303(d) listed.

During the 2006 cycle, the bacteria standard changed to E. coli and the segment had acceptable exceedance rates: 1/19 at 8-PMK048.80 
and 0/12 at 8-PMK039.74 and the segment was delisted.  However, although the segment had been delisted, it was included in the 
Pamunkey Basin TMDL which was approved by the EPA on 8/2/2006.

During the 2008 cycle, the Pamunkey River again failed the Recreation Use and expanded upstream to the tidal limit based on  E. coli 
exceedances at 8-PMK048.80 and 8-PMK056.87.  Station 8-PMK039.74 had an acceptable exceedance rate (0/21). The exceedance 
rates during the 2010 cycle are below. The segment upstream of the original impairment will be considered a nested (Category 4A) water.

8-PMK056.87 - 5/32
8-PMK048.80 - 5/37
8-PMK039.74 - 0/21

Allocations were given to both point and nonpoint sources in the watershed.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 4A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Nested

2010 IMPAIRED AREA ID: CB-PMKTF

IMPAIRMENT: E. coli

TMDL ID: F13E-01-BAC

IMPAIRED SIZE: 0.3049 - Sq. Mi. Watershed: VAP-F13E

IMPAIRMENT SOURCE: Point Sources, Nonpoint Sources

A -  469



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 1998

TMDL DUE DATE: 2010

Extent of tide at Totopotomoy Creek

Tidal freshwater/Oligohaline boundary

The tidal freshwater Pamunkey River mainstem.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Open Water Subuse - Insufficient Information

The tidal Pamunkey River was initially listed on the 1998 303(d) list as fully supporting but threatened of the aquatic life use goal because 
a 1995 special study showed river subject to 33% exceedance rate of daily mean DO standard during warm weather conditions May 
through October. The estuarine Pamunkey River is considered fully allocated relative to dissolved oxygen.  New discharges cannot result 
in further DO depression.

The Chesapeake Bay and its tidal tributaries were added by the EPA to the 1998 303(d) list.  EPA listed the impairment as dissolved 
oxygen exceedances caused by nutrient overenrichment.  This listing included the entire mainstem estuarine Pamunkey River.

During the 2006 cycle, the new Chesapeake Bay water quality standards were adopted.  The tidal freshwater Pamunkey segment failed 
the default CB 30-day open water summer dissolved oxygen criteria of 5.5 mg/L.  Water quality standards specific for the Pamunkey and 
Mattaponi Rivers were adopted after the close of the assessment period and the new criteria were first used in the 2008 cycle.  The 
specific criteria recognize that dissolved oxygen is naturally depressed in the rivers due to their extensive marsh systems. During the 
2010 cycle, the Pamunkey Tidal Freshwater segment is in attainment of both the site-specific 30-day open water summer DO criteria and 
the 30-day Rest of Year DO criteria.

The Shallow Water Use is fully supporting the SAV acreage and Water Clarity criteria.

Although the Pamunkey Tidal Freshwater segment is in attainment of every Chesapeake Bay criteria which was measured, there is 
insufficient information to assess the Migratory Spawning Use or the other Open Water Use's dissolved oxygen frequency criteria, 
therefore the mainstem must remain impaired due to EPA's overlisting.

The tributaries to the segment are considered Category 3B.

Tidal marshes contribute to organic loading resulting in DO depressions and full allocation judgment.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Continue Monitoring

2010 IMPAIRED AREA ID: CB-PMKTF

IMPAIRMENT: Nutrients/Eutrophication Biological Indicators

TMDL ID: PMKTF-BNUT-BAY

IMPAIRED SIZE:  - Sq. Mi. Watershed: VAP-F13E

IMPAIRMENT SOURCE: Nonpoint Source, Point Source

A -  471



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2006

TMDL DUE DATE: 2018

Nelson Bridge Road (Route 615)

Mouth at the York River

The Pamunkey River from Nelson Bridge Road (Route 15) downstream approximately 72 miles to the mouth at the York River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

On 9/30/2004, VDH issued a fish consumption advisory from Nelson Bridge Road to Jacks Creek near Liberty Hall.  The advisory 
recommends that no one eat more than 2 meals per month of blue catfish because of mercury contamination in the fish tissue.

This condemnation was expanded on 10/7/2009 and now extends downstream to the mouth at the York River.

The advisory is based on mercury fish tissue exceedances at DEQ monitoring stations 8-PMK056.87, 8-PMK032.00, and 8-PMK006.36.

The source of the mercury is considered unknown, although atmospheric deposition is suspected.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: VAP-F13R-13

IMPAIRMENT: Mercury

TMDL ID: F13R-13-HG

IMPAIRED SIZE: 72 - Stream Miles Watershed: VAP-F13R

IMPAIRMENT SOURCE: Unknown, Atmospheric deposition

A -  490



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2010

TMDL DUE DATE: 2022

Nelson Bridge Road (Route 615)

Mouth at the York River

The Pamunkey River from Nelson Bridge Road (Route 15) downstream approximately 72 miles to the mouth at the York River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

On 10/7/2009, VDH issued a fish consumption advisory from Nelson Bridge Road to the mouth at West Point.  The advisory recommends 
that no one eat more than 2 meals per month of gizzard shad because of PCB contamination in the fish tissue.

The advisory is based on PCB fish tissue exceedances at DEQ monitoring stations 8-PMK056.87, 8-PMK032.00, and 8-PMK006.36.

The source of the PCB is considered unknown.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: VAP-F13R-13

IMPAIRMENT: PCBs

TMDL ID: F13R-13-PCB

IMPAIRED SIZE: 72 - Stream Miles Watershed: VAP-F13R

IMPAIRMENT SOURCE: Unknown

A -  491



2012 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2008

TMDL DUE DATE: 2020

Tidal limit

Pampatike Landing

From the tidal limit at Totopotomoy Creek to Pampatike Landing

CLEAN WATER ACT GOAL AND USE SUPPORT:

Recreation Use - Not Supporting

The Pamunkey River from Pampatike Landing to Macon Creek was initially listed on the 1998 303(d) list as impaired of the Recreation Use 
goal because of fecal coliform exceedances at Pampatike Landing (Route 654).  EPA also identified the station on their list of "Waters 
Identified to Virginia for Consideration During Development of the Next Listing Cycle."  This inclusion was probably in error as the segment 
was already 303(d) listed.

During the 2006 cycle, the bacteria standard changed to E. coli and the segment had acceptable violation rates: 1/19 at 8-PMK048.80 and 
0/12 at 8-PMK039.74 and the segment was delisted.  However, although the segment had been delisted, it was included in the Pamunkey 
Basin TMDL which was approved by the EPA on 8/2/2006.

During the 2008 cycle, the Pamunkey River again failed the Recreation Use and expanded upstream to the tidal limit based on E. coli 
exceedances at 8-PMK048.80 and 8-PMK056.87.  Station 8-PMK039.74 had an acceptable violation rate (0/21).

8-PMK056.87 - 8/32
8-PMK048.80 - 6/27

Allocations were given to both point and nonpoint sources in the watershed.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2012 IMPAIRED AREA ID: CB-PMKTF

IMPAIRMENT: E. coli

TMDL ID: F13E-01-BAC

IMPAIRED SIZE: 0.3049 - Sq. Mi. Watershed: VAP-F13E

IMPAIRMENT SOURCE: Point Sources, Nonpoint Sources

A -  480



2012 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 1998

TMDL DUE DATE: 2010

Extent of tide at Totopotomoy Creek

Tidal freshwater/Oligohaline boundary

The tidal freshwater Pamunkey River mainstem.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Open Water Subuse - Insufficient Information

The tidal Pamunkey River was initially listed on the 1998 303(d) list as fully supporting but threatened of the Aquatic Life Use goal because 
a 1995 special study showed river subject to 33% violation rate of daily mean DO standard during warm weather conditions May through 
October. The estuarine Pamunkey River is considered fully allocated relative to dissolved oxygen.  New discharges cannot result in 
further DO depression.

The Chesapeake Bay and its tidal tributaries were added by the EPA to the 1998 303(d) list.  EPA listed the impairment as dissolved 
oxygen exceedances caused by nutrient overenrichment.  This listing included the entire mainstem estuarine Pamunkey River.

During the 2006 cycle, the new Chesapeake Bay water quality standards were adopted.  The tidal freshwater Pamunkey segment failed 
the default CB 30-day open water summer dissolved oxygen criteria of 5.5 mg/L.  Water quality standards specific for the Pamunkey and 
Mattaponi Rivers were adopted and the new criteria were used in the 2008 cycle.  The specific criteria recognize that dissolved oxygen 
is naturally depressed in the rivers due to their extensive marsh systems. The Pamunkey Tidal Freshwater segment is in attainment of 
both the site-specific 30-day open water summer DO criteria and the 30-day Rest of Year DO criteria.  The Shallow Water Use is fully 
supporting the SAV acreage criteria.

Although the Pamunkey Tidal Freshwater segment was in attainment of every Chesapeake Bay criteria which were measured, there was 
insufficient information to assess the Migratory Spawning Use or the other Open Water Use's dissolved oxygen frequency criteria, 
therefore the mainstem must remain impaired due to EPA's overlisting.

The Chesapeake Bay TMDL was approved by the EPA on 12/31/2010, therefore the Pamunkey is a Cat 4A water.  The tributaries will be 
considered Category 2C.

Tidal marshes contribute to organic loading resulting in DO depressions and full allocation judgment.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 4A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Implementation

2012 IMPAIRED AREA ID: CB-PMKTF

IMPAIRMENT: Nutrients/Eutrophication Biological Indicators

TMDL ID: PMKTF-BNUT-BAY

IMPAIRED SIZE:  - Sq. Mi. Watershed: VAP-F13E

IMPAIRMENT SOURCE: Nonpoint Source, Point Source

A -  482



2012 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2006

TMDL DUE DATE: 2018

Nelson Bridge Road (Route 615)

Mouth at the York River

The Pamunkey River from Nelson Bridge Road (Route 15) downstream approximately 72 miles to the mouth at the York River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

On 9/30/2004, VDH issued a fish consumption advisory from Nelson Bridge Road to Jacks Creek near Liberty Hall.  The advisory 
recommends that no one eat more than 2 meals per month of blue catfish because of mercury contamination in the fish tissue.

This condemnation was expanded on 10/7/2009 and now extends downstream to the mouth at the York River.

The advisory is based on mercury fish tissue exceedances at DEQ monitoring stations 8-PMK056.87, 8-PMK032.00, and 8-PMK006.36.

The source of the mercury is considered unknown, although atmospheric deposition is suspected.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2012 IMPAIRED AREA ID: VAP-F13R-13

IMPAIRMENT: Mercury

TMDL ID: F13R-13-HG

IMPAIRED SIZE: 72 - Stream Miles Watershed: VAP-F13R

IMPAIRMENT SOURCE: Unknown, Atmospheric deposition

A -  501



2012 Fact Sheets for 303(d) Waters
RIVER BASIN: York River Basin

STREAM NAME: Pamunkey River

INITIAL LISTING: 2010

TMDL DUE DATE: 2022

Nelson Bridge Road (Route 615)

Mouth at the York River

The Pamunkey River from Nelson Bridge Road (Route 15) downstream approximately 72 miles to the mouth at the York River.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Fish Consumption Use - Not Supporting

On 10/7/2009, VDH issued a fish consumption advisory from Nelson Bridge Road to the mouth at West Point.  The advisory recommends 
that no one eat more than 2 meals per month of gizzard shad because of PCB contamination in the fish tissue.

The advisory is based on PCB fish tissue exceedances at DEQ monitoring stations 8-PMK056.87, 8-PMK032.00, and 8-PMK006.36.

The source of the PCB is considered unknown.

HYDROLOGIC UNIT: 02080106

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2012 IMPAIRED AREA ID: VAP-F13R-13

IMPAIRMENT: PCBs

TMDL ID: F13R-13-PCB

IMPAIRED SIZE: 72 - Stream Miles Watershed: VAP-F13R

IMPAIRMENT SOURCE: Unknown

A -  502
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Schematic of Treatment Plant   
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Certificates to Operate for 5 and 7 MGD Facilities 
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Technical Inspection Report   
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VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Wastewater Facility Inspection Report  
Revised 08/2001 

Facility Name: 

City/County: 

Inspection Date: 

Inspector: 

Reviewed By: 

Totopotomoy WWTP 

Hanover County 

November 19, 2010 

Mike Dare 

  

Facility No.: 

Inspection Agency: 

Date Form Completed: 

Time Spent: 

Unannounced Insp.? 

FY-Scheduled Insp.? 

VA0089915   

DEQ/PRO  

November 24, 2010 

 12 hrs. w/ travel & report 

Yes 

Yes 

Present at Inspection: Perry Greene, Utility Superintendent  

TYPE OF FACILITY: 

Domestic 

[ ] Federal [X] Major 

[x] Non-Federal [ ] Minor 

 

Industrial 

[ ] Major [ ] Primary 

[ ] Minor [ ] Secondary 

Population Served: Population served extends from the Hanover Co. Airpark, south to Route 360.     

Number of Connections: Flow not treated at the Totopotomoy WWTP is pumped to the Henrico Co. WRF.     

TYPE OF INSPECTION: 

[x] Routine 

[ ] Compliance 

[ ] Reinspection 

 

Date of last inspection:  March 18 and 20, 2009 

Agency:  DEQ/PRO  

EFFLUENT MONITORING: 
 
 
 Date:   September  2010 CBOD:   0.4   mg/L TSS:    1.6   mg/L Flow:   2.0   MGD 
 
                                              
See also DMR files 
                                              
CHANGES AND/OR CONSTRUCTION 

DATA VERIFIED IN PREFACE 

Has there been any new construction? 

If yes, were plans and specifications approved? 

DEQ approval date: 

 

[x] Updated [ ] No changes 

[x] Yes* [ ] No    Upgrade to 7 MGD 

[ ] Yes [ ]  No* [ ]  N/A 

N/A 
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Facility No.  VA0089915 

(A)  PLANT OPERATION AND MAINTENANCE 

1. Class and number of licensed operators:   Class I – 3  (one current Operator vacancy)  

2. Hours per day plant is staffed:  14 hours/day; Superintendent is on-call 24/7  

3. Describe adequacy of staffing: [x] Good [ ] Average [ ] Poor* 

4. Does the plant have an established program for training personnel? [x] Yes [ ] No 

5. Describe the adequacy of the training program: 

6. Are preventive maintenance tasks scheduled? 

7. Describe the adequacy of maintenance: 

[x] Good [ ] Average [ ] Poor* 

[x] Yes [ ] No* 

[x] Good [ ] Average [ ] Poor* 

8. Does the plant experience any organic/hydraulic overloading? [ ] Yes* [x] No 

If yes, identify cause and impact on plant:       

9. Any bypassing since last inspection? 

10. Is the on-site electric generator operational? 

11. Is the STP alarm system operational? 

12. How often is the standby generator exercised? 

 Power Transfer Switch? 

 Alarm System? 

[ ] Yes* [x] No  

[x] Yes* [ ] No*  [ ] N/A 

[x] Yes [ ] No *   [ ] N/A 

[x] Weekly [ ] Monthly [ ] Other:  

[x] Weekly [ ] Monthly [ ] Other:  

[ ] Weekly [ ] Monthly [x ] Other: Daily 

             

 

13. When were the cross connection control devices last tested on the potable water service?  Each of the five units 
was last certified in September of 2010  

14. Is sludge disposed in accordance with the approved sludge disposal plan? [x] Yes [ ] No* [ ] N/A 

15. Is septage received by the facility? 

 Is septage loading controlled? 

 Are records maintained? 

16. Overall appearance of facility: 

[ ] Yes [x] No 

[ ] Yes [ ] No * [x] N/A 

[ ] Yes [ ] No* [x] N/A 

[x] Good [ ] Average [ ] Poor* 

Comments:  #5 Training includes OJT in-house promotion training, DEQ classes, VA Tech Short Course.  #6 
Maintenance tasks are scheduled through a computer based work order system.  Routine preventive maintenance, 
such as lubrication, and repairs are performed by the County maintenance staff and plant personnel.  #11 Alarm 
signals page Operators and signal the SCADA Control System.  The County Noise Ordinance does not allow 
audible alarms at this site due to its proximity to an elementary school, County Park and residences.  #14 Sludge is 
disposed of at the Shoosmith landfill.   
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Facility No.  VA0089915 

(B) PLANT RECORDS 
 
1. Which of the following records does the plant maintain? 
 Operational Logs for each unit process 
 Instrument maintenance and calibration 
 Mechanical equipment maintenance 
 Industrial waste contribution (Municipal Facilities) 
 
2. What does the operational log contain? 
 Visual Observations 
 Flow Measurement 
 Laboratory Results 
 Process Adjustments 
 Control Calculations 
 Other: 
 
3. What do the mechanical equipment records contain: 
 As built plans and specs?   
 Spare parts inventory? 
 Manufacturers instructions? 
 Equipment/parts suppliers? 
 Lubrication schedules? 
 Other: 
 Comments: 
 
4. What do the industrial waste contribution records contain: 
 Waste characteristics? 
 Locations and discharge types? 
 Impact on plant? 
 Other: 
 Comments: 
 
5. Are the following records maintained at the plant: 
 Equipment maintenance records 
 Operational Log 
 Industrial contributor records 
 Instrumentation records 
 Sampling and testing records 
 
6. Are records maintained at a different location? 
 Where are the records maintained? 
 
7. Were the records reviewed during the inspection? 
 
8. Are the records adequate and the O & M Manual current? 

O&M Manual date written: 3/04; revised 4/05, 6/10  
Date DEQ approved O&M: most recent approval 9/29/10 

 
9. Are the records maintained for required 3-year period? 

 
 
 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
 
 
[x]  Yes [ ]  No [ ]  N/A 
[x]  Yes [ ]  No [ ]  N/A 
[x]  Yes [ ]  No [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No [ ]  N/A 
Note: Logs are also maintained in the database. 
 
 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
None 
None   
 
(Applicable to municipal facilities only) 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
No industry in service area.   
            
 
 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
 
[ ]  Yes [x]  No 
All are available on site. 
 
[ ] Yes  [x] No 
 
[x*] Yes [ ]  No* [ ] N/A 
 
 
 
[x] Yes [ ]  No* 

Comments:  #1 - A single operational log is kept for the entire plant.  Log includes notes for various treatment 
units, observations, equipment adjustment & control tests.  Logs are also maintained in the plant database.             
#2 - Lab records are separate from operational log.   
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Facility No.  VA0089915 

(C)  SAMPLING 

1. Are sampling locations capable of providing representative samples? 

2. Do sample types correspond to those required by the permit? 

3. Do sampling frequencies correspond to those required by the permit? 

4. Are composite samples collected in proportion to flow? 

5. Are composite samples refrigerated during collection? 

6. Does plant maintain required records of sampling? 

7. Does plant run operational control tests? 

 

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No* [ ]  N/A 

Comments: 

(D)  TESTING 
1. Who performs the testing? 

 
[x] Plant/Lab – Field Parameters, CBOD, 
TSS, TP,  E. coli,    
[ ] Central Lab  
[x] Commercial Lab - Name:  J.R. Reed & 
Associates:  NO3-NO2, TKN, Toxicity.  
 

If plant performs any testing, complete 2-4. 

2. What method is used for chlorine analysis? 

3. Is sufficient equipment available to perform required tests? 

4. Does testing equipment appear to be clean and/or operable? 

 

N/A - UV disinfection   

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No* [ ]  N/A 

Comments: Please see enclosed DEQ Laboratory Inspection Report.   

(E)  FOR INDUSTRIAL FACILITIES W/ TECHNOLOGY BASED LIMITS  N/A  

1. Is the production process as described in the permit application?  (If no, describe changes in comments) 

 [ ]  Yes [ ]  No* [x]  N/A 

2. Do products and production rates correspond to the permit application? (If no, list differences in comments section) 

 [ ]  Yes [ ]  No* [x]  N/A 

3. Has the State been notified of the changes and their impact on plant effluent? 

 [ ]  Yes [ ]  No* [x]  N/A 

Comments:  None 



Page 5 of 30 

 

 
 

Facility No.  VA0089915 

FOLLOW UP TO COMPLIANCE & GENERAL RECOMMENDATIONS FROM THE PREVIOUS DEQ INSPECTION: 
 
Compliance Recommendations/Request for Corrective Action: 

 None 
General Recommendations/Observations: 

None 

INSPECTION REPORT SUMMARY 
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Compliance Recommendations/Request for Corrective Action: 

1. There are no compliance recommendations at this time. 
 

General Recommendations/Observations: 

1.     There are no general recommendations at this time. 
 

Comments: 
 

It is apparent that the Hanover County staff takes pride in this impeccably maintained, state of the art facility.  
Unique features include remote equipment monitoring and operation via a laptop computer.  Additional safety and 
security is afforded by strategically located cameras that are also remotely accessible.  Odors are virtually 
eliminated by an odor scrubber system.  The Operational and Laboratory staff members are efficient in their 
duties yet always very helpful to DEQ personnel. 

                                             
                                                    Air from the screening facility, the septage receiving 

                                            /plant drain pump station, biological treatment unit 
                                            and the solids handling building is drawn through   
                                            the odor scrubber system.  (Photo from previous insp.) 

 
Items evaluated during this inspection include (check all that apply): 
 [x] Yes [ ] No   Operational Units 
 [x] Yes [ ] No   O & M Manual 
 [ ] Yes [x] No   Maintenance Records 
 [ ] Yes [ ] No [x] N/A  Pathogen Reduction & Vector Attraction Reduction 
 [x] Yes [ ] No [ ] N/A  Sludge Disposal Plan 
 [ ] Yes [ ] No [x] N/A  Groundwater Monitoring Plan 
 [ ] Yes [ ] No [x] N/A  Storm Water Pollution Prevention Plan 
 [x] Yes [ ] No [ ] N/A  Permit Special Conditions 
 [ ] Yes [x] No [ ] N/A  Permit Water Quality Chemical Monitoring 
 [x] Yes [ ] No [ ] N/A  Laboratory Records 
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 Facility No.  VA0089915 

UNIT PROCESS:  Sewage Pumping 

1. Name of station: 
2. Location (if not at STP): 

Shelton Pointe Pump Station   
At power lines off the end of Shelton Pointe Dr.  Access is via Sentry Station Rd.

3. Following equipment operable: 
  a. All pumps?  (2) 
  b. Ventilation? 
  c. Control system? 
  d. Sump pump? 
  e. Seal water system? 
 
4. Reliability considerations: 
  a. Class 
  b. Alarm system operable? 
  c. Alarm conditions monitored: 
   1. high water level: 
   2. high liquid level in dry well: 
   3. main electric power: 
   4. auxiliary electric power: 
   5. failure of pump motors to start: 
   6. test function: can manually test 
   7. other:   
  d. Backup for alarm system operational?   
  e. Alarm signal reported to (identify): 
  f. Continuous operability provisions: 
   1. Generator hook up? 
   2. Two sources of electricity? 
   3. Portable pump? 
   4. 1 day storage? 
   5. other:   
 
5. Does station have bypass? 
 a. Evidence of bypass use? 
 b. Can bypass be disinfected? 
 c. Can bypass be measured? 
 
6. How often is station checked? 
7. General condition: 

 
[x]  Yes [ ]  No* 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
 
 
[x]  I [ ]  II [ ]  III 
[x]  Yes [ ]  No [ ]  N/A 
 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x] Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* 
PLC failure 
[x]  Yes [ ]  No* [ ]  N/A 
           
 
[ ]  Yes [x]  No 
[x]  Yes [ ]  No  
[ ]  Yes [x]  No 
[ ]  Yes [x]  No 
Generator on site 
 
[ ]  Yes* [x]  No 
[ ]  Yes* [ ]  No [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
 
Monitored continuously by SCADA  
[x] Good [ ] Fair [ ] Poor* 
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Comments:    Facility is operated by the 
Maintenance Department.  This is one of two 
stations that pump to the Totopotomoy WWTP.  
Flow is diverted as required to the Henrico Co. 
WRF.  Toured this facility with Mr. Tennant Frost, 
Utility Supervisor. 
 
 

                             

      Shelton Pointe Pump Station.  Manholes on the two        
        incoming gravity sewers are in the foreground. 



Page 9 of 30 

 

 
 

Facility No.  VA0089915 

UNIT PROCESS:  Sewage Pumping 

1. Name of station: 
2. Location (if not at STP): 

Septage Receiving / Plant Drain Pump Station   
N/A 

3. Following equipment operable: 
  a. All pumps? 
  b. Ventilation? 
  c. Control system? 
  d. Sump pump? 
  e. Seal water system? 
 
4. Reliability considerations: 
  a. Class 
  b. Alarm system operable? 
  c. Alarm conditions monitored: 
   1. high water level: 
   2. high liquid level in dry well: 
   3. main electric power:   (for plant) 
   4. auxiliary electric power: (plant gen.)  
   5. failure of pump motors to start: 
   6. test function: 
   7. other: 
  d. Backup for alarm system operational?   
  e. Alarm signal reported to (identify): 
  f. Continuous operability provisions: 
   1. Generator hook up? 
   2. Two sources of electricity? 
   3. Portable pump? 
   4. 1 day storage? 
   5. other: 
 
5. Does station have bypass? 
 a. Evidence of bypass use? 
 b. Can bypass be disinfected? 
 c. Can bypass be measured? 
6. How often is station checked? 
7. General condition: 

 
[x]  Yes [ ]  No* 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
 
 
[x]  I [ ]  II [ ]  III 
[x]  Yes [ ]  No [ ]  N/A 
 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* 
 Motor Moisture detection alarm   
[x]  Yes [ ]  No* [ ]  N/A 
 SCADA   
 
[ ]  Yes [x]  No 
[x]  Yes [ ]  No      on-site generator 
[ ]  Yes [x]  No 
[ ]  Yes [x]  No 
 N/A    
 
[ ]  Yes* [x]  No 
[ ]  Yes* [ ]  No [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
Monitored continuously by SCADA  
[x] Good [ ] Fair [ ] Poor* 



Page 10 of 30 

 

 
 

Comments:    This pump station is set up to accept drainage from all process units at the plant.  The pump station 
is equipped with 2 submersible pumps.  Air is pulled from the wetwell through the odor scrubber system.  Debris 
from sewer line cleaning is deposited in a container that dewaters and drains to the pump station.  Septage is 
currently not being received.  

  Septage Receiving / Plant Drain Pump Station 
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 Facility No.  VA0089915 

UNIT PROCESS:  Screening/Comminution 

 

1. Number of units: 

 Number of units in operation: 

 

2. Bypass channel provided? 

 Bypass channel in use? 

 

3. Area adequately ventilated? 

 

4. Alarm system for equipment failure or overloads? 

 If present, is the alarm system operational?  

 

5. Proper flow-distribution between units? 

 

6. How often are units checked and cleaned?  

 

7. Cycle of operation: 

 

8. Volume of screenings removed: 

 

9. General condition: 

Manual:    1       Mechanical:    1      

Manual:    0       Mechanical:    1      

 

[x] Yes [ ] No 

[ ] Yes [x] No  [ ] N/A 

 

[x] Yes [ ] No*   

 

[x] Yes [ ] No  [ ] N/A  High level alarm 

[x] Yes ? [ ] No * [ ] N/A 

 

[x] Yes [ ] No * [ ] N/A 

 

The steps move up every 13 minutes 

 

Timer activated, with back-up float switch control  

 

~ 8 to 9 cubic yards/3 months 

 

[x] Good [ ] Fair [ ] Poor* 

Comments:  This facility consists of one Step Screen 
and one bypass channel with a coarse bar rack.  Each 
channel is designed for a flow of 7 MGD.  The steps of 
the screen move up like an escalator, at a rate of 
approximately 4 steps every 13 minutes.  Screenings 
are carried by the ledges of the steps up to the 
compactor, where the screenings are dewatered and 
dropped through a chute to the dumpster contained 
within the building below.  

Screenings are limed daily to reduce odors.   

 

 

Screening system 
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Facility No.  VA0089915 

UNIT PROCESS:  Activated Sludge Aeration 

1. Number of units:  
 Number of units in operation: 
 
2. Mode of operation: 
 
3. Proper flow distribution between units? 
 
4. Foam control operational? 
 
5. Scum control operational? 
 
6. Evidence of the following problems: 
 a. Dead spots? 
 b. Excessive foam? 
 c. Poor aeration? 
 d. Excessive aeration? 
 e. Excessive scum? 
 f. Aeration equipment malfunction? 
 g. Other: 

   4    
   2    
 
5 Stage BNR 
 
[ ]  Yes [ ]  No* [x]  N/A 
 
[x]  Yes [ ]  No* [ ]  N/A 
 
[ ]  Yes [ ]  No* [x]  N/A 
 
 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
                    

7. Mixed liquor characteristics (as available)  
 pH:  
 DO: 
 SVI: 
 Odor: 

6.9 SU  11/18/10 
2.75 mg/L 11/18/10 
        
earthy        

MLSS: 
SDI: 
Color: 
Settleability: 
Other: 

1870 mg/L combined flow @ reaeration channel 11/18/10 
N/A 
Brown      
250 ml/L  11/18/10 
OUR 9  Av. 11/18/10 

8. Return/waste sludge: 
a. return rate: 
b. waste rate: 
c. frequency of wasting: 

 
9. Aeration system control: 
 

 
  2.6 MGD;    recycle rate: up to 5  MGD 
 .130 MGD 
 Daily 
 
[ ] Time Clock [ ] Manual [x] Continuous 
[ ] Other         

10. Effluent control devices working properly (oxidation ditches)? [ ] Yes  [ ] No [x] N/A 

11. General condition: [x] Good  [ ] Fair [ ] Poor * 
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UNIT PROCESS:  Activated Sludge Aeration 

1. Number of units:  
 Number of units in operation: 
 
2. Mode of operation: 
 
3. Proper flow distribution between units? 
 
4. Foam control operational? 
 
5. Scum control operational? 
 
6. Evidence of the following problems: 
 a. Dead spots? 
 b. Excessive foam? 
 c. Poor aeration? 
 d. Excessive aeration? 
 e. Excessive scum? 
 f. Aeration equipment malfunction? 
 g. Other: 

   4    
   2    
 
5 Stage BNR 
 
[ ]  Yes [ ]  No* [x]  N/A 
 
[x]  Yes [ ]  No* [ ]  N/A 
 
[ ]  Yes [ ]  No* [x]  N/A 
 
 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
[ ]  Yes* [x]  No 
                    

Comments:  Sodium Hypochlorite can be added to the RAS for filamentous control. 

                  
5-stage BNR Activated Sludge System                                         Activated Sludge 
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Facility No.  VA0089915 

UNIT PROCESS:  Sedimentation 

[ ] Primary          [x] Secondary          [ ] Tertiary 

1. Number of units: 

 In operation: 

 

2. Proper flow-distribution between units? 

 

3. Signs of short-circuiting and/or overloads? 

 

4. Effluent weirs level? 

 Clean?   

 

5. Scum collection system working properly? 

 

6. Sludge-collection system working properly? 

 

7. Influent, effluent baffle systems working properly? 

 

8. Chemical addition? 

 Chemicals:  Alum can be added if required for  

      phosphorus control.  Polymer can also be added. 

 

9. Effluent characteristics: 

 

10. General condition: 

   2     

   1     

 

[ ]  Yes [ ]  No* [x]  N/A 

 

[ ]  Yes* [x]  No   

 

[x]  Yes [ ]  No* [ ]  N/A 

[x]  Yes [ ]  No*  Automatic weir brush system 

 

[x]  Yes [ ]  No* [ ]  N/A 

 

[x]  Yes [ ]  No* [ ]  N/A 

 

[x]  Yes [ ]  No* [ ]  N/A 

 

[x]  Yes [ ]  No 

         

 

 

 Clear     

 

[x] Good [ ] Fair [ ] Poor* 

Comments:   

The sludge blanket is maintained at near zero inches to 
prevent the denitrification of solids.    

 

Clarifier 
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Facility No.  VA0089915 

UNIT PROCESS:  Sludge Pumping 
(Nitrogen Recycle Pumps (NRCY)) 

1. Number of Pumps: 
 Number of pumps in operation: 
 
2. Type of sludge pumped: 
 
 
3. Type of pump: 
 
 
4. Mode of operation: 
 
5. Sludge volume pumped: 

  8 (4 submersible, 4 verticle turbine)     
  4      
 
[ ] Primary   [ ] Secondary [ ] Return Activated 
[ ] Combination [x] Other: Recycle Activated Sludge   
 
[ ] Plunger [ ] Diaphragm [ ] Screwlift 
[ ] Centrifugal [ ] Progressing cavity [x] Other:Vertical Turbine  
 
[ ] Manual [x] Automatic [ ] Other:            
 
  Up to 5  MGD   
  

6. Alarm system for equipment failures or overloads operational? 
 

[x] Yes [ ] No* [ ] N/A 

7. General condition: [x] Good [ ] Fair [ ] Poor* 

Comments:  None 
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 Facility No.  VA0089915 

UNIT PROCESS:  Sludge Pumping 
(RAS) 

1. Number of Pumps: 
 Number of pumps in operation: 
 
2. Type of sludge pumped: 
 
 
3. Type of pump: 
 
 
4. Mode of operation: 
 
5. Sludge volume pumped: 

   3     
   1     
 
[ ] Primary   [ ] Secondary [x] Return Activated 
[ ] Combination [ ] Other:    
 
[ ] Plunger [ ] Diaphragm  [ ] Screwlift 
[x] Centrifugal [ ] Progressing cavity [ ] Other:                  
 
[ ] Manual [x] Automatic [ ] Other:            
 
  2.6 MGD   
  

6. Alarm system for equipment failures or overloads operational? 
 

[x] Yes [ ] No* [ ] N/A 

7. General condition: [x] Good [ ] Fair [ ] Poor* 

Comments:  None 

UNIT PROCESS:  Sludge Pumping 
(WAS to Digesters or GBT) 

1. Number of Pumps: 
 Number of pumps in operation: 
 
2. Type of sludge pumped: 
 
 
3. Type of pump: 
 
 
4. Mode of operation: 
 
5. Sludge volume pumped: 

   2     
   1      
 
[ ] Primary [ ] Secondary [ ] Return Activated 
[ ] Combination [x] Other: WAS   
 
[ ] Plunger [ ] Diaphragm  [ ] Screwlift 
[x] Centrifugal [ ] Progressing cavity [ ] Other:                  
 
[ ] Manual [x] Automatic [ ] Other:            
 
 .130 MGD   
 

6. Alarm system for equipment failures or overloads operational? 
  

[x] Yes [ ] No* [ ] N/A 

7. General condition: [x] Good [ ] Fair [ ] Poor* 

Comments:  None 
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 Facility No.  VA0089915 

UNIT PROCESS:  Gravity Thickening 
(Gravity Belt Thickener) 

1. Number of units: 

 Number of units in operation: 

 

2. Types of sludge(s) fed to the thickener: 

 

 

3. Solids concentration in the influent sludge: 

 Solids concentration in thickened sludge: 

 

4. Sludge feeding: 

 

5. Signs of short-circuiting and/or overloads? 

 

6. Effluent weirs level? 

 

7. Sludge collection system work properly? 

 

8. Influent, effluent baffle systems work properly? 

 

9. Chemical addition? 

 Identify chemical/dose: 

 

10. General condition: 

       1         

       1         

  

[ ] Primary [x] WAS [ ] Combination 

[ ] Other:                             

 

  approx. 0.35 % 

                  4.7 % (10/15/10) 

 

[ ] Continuous [x] Intermittent 

 

[ ] Yes* [x] No [ ] N/A   

 

[ ] Yes [x] No * [ ] N/A   

 

[ ] Yes [x] No * [ ] N/A   

 

[ ] Yes [x] No * [ ] N/A   

 

[x] Yes [ ] No * [ ] N/A 

Polymer; dose not obtained.    

 

[x] Good [ ] Fair [ ] Poor* 
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Comments:  None 

  Gravity Belt Thickener 
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Facility No.  VA0089915 

UNIT PROCESS:  Sludge Pumping 

(GBT to Digester) 

1. Number of Pumps: 

 Number of pumps in operation: 

 

2. Type of sludge pumped: 

 

 

3. Type of pump: 

 

 

4. Mode of operation: 

 

5. Sludge volume pumped: 

       1         

       1         

 

[ ] Primary [ ] Secondary [ ] Return Activated 

[ ] Combination [X] Other: Thickened WAS   

 

[ ] Plunger [ ] Diaphragm [ ] Screwlift 

[ ]Centrifugal [x] Progressing cavity [ ] Other:                  

 

[x] Manual [ ] Automatic [ ] Other:            

 

 Rated at 200 gpm   

6. Alarm system for equipment failures or overloads operational? [x] Yes [ ] No* [ ] N/A 

7. General condition: [x] Good [ ] Fair [ ] Poor* 

Comments:  None 
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Facility No.  VA0089915 

UNIT PROCESS:  Aerobic Digestion 

1. Number of units: 

 Number of units in operation: 

 

2. Type of sludge treated: 

 

3. Frequency of sludge application to digesters: 

 

4. Supernatant return rate: 

 

5. pH adjustment provided? 

 Utilized:       

      2         

      1         

 

[ ] Primary  [x] WAS  [ ] Other:                        

 

as wasted  

 

                          

 

[x] Yes [ ] No 

[ ] Yes [ ] No  [ ] N/A  can add sodium aluminate 

6. Tank contents well-mixed and relatively free of odors? [x] Yes [ ] No* 

7. If diffused aeration is used, do diffusers require frequent cleaning? [ ] Yes [x] No [ ] N/A 

8. Location of supernatant return: 

 

9. Process control testing: 

 a. percent volatile solids: 

 b. pH: 

 c. alkalinity: 

 d. dissolved oxygen: 

 

10. Foaming problem present? 

11. Signs of short-circuiting or overloads? 

12. General condition: 

[ ] Head [ ] Primary [x] Other   Plant Drain Pump Station   

 

 

[x] Yes      30     % [ ] No    Avg for November 2010 

[x] Yes       7.7    SU [ ] No    11/18/10 

[ ] Yes      ----     mg/L [ ] No 

[x] Yes       0 .0   mg/L [ ] No    11/18/10 

 

[ ] Yes * [x] No 

[ ] Yes * [x] No 

[x] Good [ ] Fair [ ] Poor* 
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UNIT PROCESS:  Aerobic Digestion 

Comments: None 

   Digester 
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Facility No.  VA0089915 

UNIT PROCESS:  Sludge Pumping 

(Digester to Belt Filter Press) 

1. Number of Pumps: 

 Number of pumps in operation: 

 

2. Type of sludge pumped: 

 

 

3. Type of pump: 

 

 

4. Mode of operation: 

 

5. Sludge volume pumped: 

   2     

   1     

 

[ ] Primary [ ] Secondary [ ] Return Activated [ ] Combination 

[x] Other:  WAS    

 

[ ] Plunger  [ ] Diaphragm [ ] Screwlift 

[ ] Centrifugal [x] Progressing cavity [ ] Other:                  

 

[ ] Manual [x] Automatic [ ] Other:            

 

 Rated at 200 gpm   

6. Alarm system for equipment failures or overloads operational? [x] Yes [ ] No* [ ] N/A 

7. General condition: [x] Good [ ] Fair [ ] Poor* 

Comments:  None 
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Facility No.  VA0089915 

UNIT PROCESS:  Pressure Filtration (Sludge) 

(Belt Press)

1. Number of units: 

 Number In operation: 

 

2. Percent solids in influent sludge: 

 

3. Percent solids in discharge cake: 

 

4. Filter run time: 

 

5. Amount cake produced: 

 

6. Conditioning chemicals used: 

 Type and Dose: 

 

7. Sludge pumping:  cake to dumpster 

 

8. Recirculating system included on acid wash: 

9. Signs of overloads? 

10. General condition: 

     1      

     1      

 

 approx. 1.7 % 

 

typically 16% 

 

6 hours/day   

 

3 to 4 loads/week, 10 to 14 tons/load.            

 

[x] Yes [ ] No 

Polymer     

 

[ ] Manual [x] Automatic 

 

[ ] Yes [ ] No [x] N/A 

[ ] Yes * [x] No 

[x] Good [ ] Fair [ ] Poor* 
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Comments: None 

    Belt Filter Press 
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 Facility No.  VA0089915 

UNIT PROCESS:  Ultraviolet (UV) Disinfection 

1. Number of UV lamps/assemblies: 
  
        Number in operation: 
 
2. Type of UV system and design dosage: 
 
3. Proper flow distribution between units? 
 
4. Method of UV intensity monitoring? 
 
5. Adequate ventilation of ballast control boxes? 
 
6. Indication of on/off status of all lamps provided? 
 
7. Lamps assemblies easily removed for maintenance? 
 
8. Records of lamp operating hours & replacement dates provided: 
 
9. Routine cleaning system provide 
 Operated properly? 
 Frequency of routine cleaning: 
 
 
10. Lamp energy control system operating properly? 
 
11. Date of last system overhaul: 
 a. UV unit completely drained 
 b. all surfaces cleaned 
 c. UV transmissibility checked 
 d. output of selected lamps checked 
 e. output of tested lamps 
 f. total operating hours, oldest lamp/assembly 
 g. number of spare lamps and ballasts available:  
 
12. UV protective eyeglasses provided: 
 
13. General condition: 

Each of 4 channels has 5 Modules in series,  
40 lights per module.   
3 modules in ea. of 2 channels. 
 
 Low Pressure Mercury Vapor   
 
[x] Yes [ ] No* [ ] N/A  
 
 Photocells – 1 per module   
 
[x] Yes [ ] No* [ ] N/A  
 
[x] Yes [ ] No* 
 
[x] Yes [ ] No* 
 
[x] Yes [ ] No* 
 
[x] Yes [ ] No*  Air scrub system/acid tank 
[x] Yes [ ] No* 
Once per month or as required based on UV 
intensity 
 
[x] Yes [ ] No* 
 
 
[x] Yes [ ] No* 
[x] Yes [ ] No*  
[x] Yes [ ] No* 
[x] Yes [ ] No* 
                            
Channel 1: 7339 hrs.; channel 2: 4750 hrs. 
lamps:   50          ballasts:   15   Does not 
include lamps/ballasts in channels not in use  
[x] Yes [ ] No* 
 
[x] Good [ ] Fair [ ] Poor* 
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Comments:  Two of four 
channels is in use.  Each 
channel is designed to treat a 
maximum 3.33 MGD.  The UV 
system is under cover.   

UV system effluent discharges 
to the Parshall flume. 

  

UV System Controls 

Post UV system sampling by M. Dare at 
1210 hrs: 

pH 6.90 SU   

DO 8.5 mg/L   

Temp 18.2 deg C 
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Facility No.  VA0089915 

UNIT PROCESS:  Flow Measurement 

[ ] Influent          [ ] Intermediate          [x] Effluent 

 

1. Type measuring device: 

 

2. Present reading: 

 

3. Bypass channel? 

 Metered? 

 

4. Return flows discharged upstream from meter? 

 If Yes, identify: 

 

5. Device operating properly? 

 

6. Date of last calibration: 

 

7. Evidence of following problems: 

 a. Obstructions? 

 b. Grease? 

 

8. General condition: 

 

24” Parshall Flume with Ultrasonic Sensor  
 

2.12  MGD at 1207 hours 
 

[ ] Yes [x] No 

[ ] Yes [ ] No* [x] N/A 

 

[ ] Yes [x] No 

  N/A    

 

[x] Yes [ ] No* 

 

July 27, 2010 

 

 

[ ] Yes* [x] No 

[ ] Yes* [x] No 

 

[x] Good [ ] Fair [ ] Poor* 

Comments:  Calibration check using ruler and conversion table performed daily 

 

 
 



Page 28 of 30 

 

 
 

Facility No.  VA0089915 

UNIT PROCESS:  Sewage Pumping 

1. Name of station: 
2. Location (if not at STP): 

Effluent Pump Station and Force Main 
N/A 

3. Following equipment operable: 
  a. All pumps? (4) 
  b. Ventilation? 
  c. Control system? 
  d. Sump pump? 
  e. Seal water system? 
 
4. Reliability considerations: 
  a. Class 
  b. Alarm system operable? 
  c. Alarm conditions monitored: 
   1. high water level: 
   2. high liquid level in dry well: 
   3. main electric power: 
   4. auxiliary electric power: 
   5. failure of pump motors to start: 
   6. test function: 
   7. other: 
  d. Backup for alarm system operational?   
  e. Alarm signal reported to (identify): 
  f. Continuous operability provisions: 
   1. Generator hook up? 
   2. Two sources of electricity? 
   3. Portable pump? 
   4. 1 day storage? 
   5. other: 
 
5. Does station have bypass? 
 a. Evidence of bypass use? 
 b. Can bypass be disinfected? 
 c. Can bypass be measured? 
 
6. How often is station checked? 
 
7. General condition: 

 
[x]  Yes [ ]  No* 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
 
 
[x]  I [ ]  II [ ]  III 
[x]  Yes [ ]  No [ ]  N/A 
 
[x]  Yes [ ]  No* [ ]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* [ ]  N/A 
[x]  Yes [ ]  No* 
 VFD Fault, Motor Thermal Overload, Low Water Levels   
[x]  Yes [ ]  No* [ ]  N/A 
 SCADA   
 
[ ]  Yes [x]  No 
[x]  Yes [ ]  No on-site generator 
[ ]  Yes [x]  No 
[ ]  Yes [x]  No 
 N/A    
 
[ ]  Yes* [x]  No 
[ ]  Yes* [ ]  No [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
[ ]  Yes [ ]  No* [x]  N/A 
 
Monitored continuously by SCADA  
 
[x] Good [ ] Fair [ ] Poor* 

Comments:   There are 4 pumps: two pumps have a capacity of 2.5 MGD each, the other two - 7.5 MGD each.  
Effluent is pumped to the Pamunkey River via a 36” force main.  One lower capacity pump is run most of the 
time. 
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Facility No.  VA0089915 

UNIT PROCESS:  Post Aeration (cascading steps) 

1. Number of units: 

  Number of units in operation: 

 

2. Proper flow-distribution between units? 

 

3. Evidence of following problems: 

  a. Dead spots? 

  b. Excessive foam? 

  c. Poor aeration? 

  d. Mechanical equipment failure? 

 

4. How is the aerator controlled? 

 

 

5. What is the current operating schedule?  

 

6. Step weirs level? 

 

7. Effluent D.O. level: 

 

8. General condition: 

   2     

  1   

 

[ ] Yes [ ] No* [x] N/A 

 

 

[ ] Yes* [ ] No 

[ ] Yes* [ ] No 

[ ] Yes* [ ] No 

[ ] Yes* [ ] No [ ] N/A 

 

[ ] Time clock [ ] Manual [ ] Continuous 

[ ] Other                         [x] N/A 

 

Continuous   

 

[x] Yes [ ] No* [ ] N/A 

 

See comments 

 

[ ] Good [ ] Fair [ ] Poor* 

    

 
  

Comments:  Post aeration and receiving stream are remotely located and were not viewed.  The plant discharge is    

                     submerged.  The receiving stream is the Pamunkey River. 
 

 

cc: [x]  Owner  

 [x]  DEQ - OWPP, attn:  S. Stell 

 [x]  DEQ - File 

        [x]  EPA Region III 
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Drawing of Effluent Diffuser Structure and Mixing Analysis 
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Attachment 8 

 
 
 
Water Quality Criteria Monitoring 
Totopotomoy Wastewater Treatment Plant 
 
The concentrations that are shaded are detected values that were evaluated in regard to 
the need to establish water quality based effluent limitations (see Attachment 9). 
 
Effluent limitations that protect the water quality standards for E. coli are established in 
Part I.A of the permit. 
 
Although ammonia was not detected at a quantification level of 200 µg/L, the reported 
effluent concentrations are the result of the treatment provided as ammonia is 
characteristically present in domestic wastewater.  Consequently, the need for ammonia 
limitations in Part I.A of the permit is determined using an assumed ammonia 
concentration.  See Attachment 9. 
 
Hardness is not a pollutant per se; an effluent hardness concentration is needed to 
calculate applicable water quality standards for the metals. 
 
All other pollutants are considered absent for the purpose of this evaluation. 
 
 

CHEMICAL 
REQUIRED 

QUANTIFICATION 
LEVEL, µg/L 

REPORTED, µg/L 

4-13 2011 6-22-2011 11-16-2011 

METALS 
Antimony, dissolved 1.4 <20 <0.50 <1.0 

Arsenic, dissolved 1.0 <20 <1.0 <1.0 

Cadmium, dissolved 0.30 <0.1 <0.05 <0.05 

Chromium III, dissolved (1) 3.6 <5.0 <1.0 <1.0 

Chromium VI, dissolved (1) 1.6 <5.0 <1.0 <1.0 

Copper, dissolved 0.50 1.1 1.62 1.43 

Lead, dissolved 0.50 <1.0 <0.10 <0.10 

Mercury, dissolved 1.0 <0.20 <0.10 <0.10 

Nickel, dissolved 0.94 <2.0 1.25 1.26 

Selenium, dissolved 2.0 (2) <2.0 <0.50  

Selenium, total recoverable 2.0  <0.50 <0.50 

Silver, dissolved 0.20 <0.10 <0.05 <0.10 
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CHEMICAL 
REQUIRED 

QUANTIFICATION 
LEVEL, µg/L 

REPORTED, µg/L 

4-13 2011 6-22-2011 11-16-2011 

Thallium, dissolved (1) <0.10 <0.10 <0.10 

Zinc, dissolved 3.6 

36.7 36.0 37.5 
6-6-2012:  32.3  6-12-2012:  27.8 
6-7-2012:  32.9  6-13-2012:  32.7 
6-8-2012:  32.3  6-14-2012:  30.2 
6-11-2012:  30.2 

PESTICIDES/PCB’S 
Aldrin 0.05  <0.05  

Chlordane 0.2  <0.20  

Chlorpyrifos 
(synonym = Dursban) (1)  <0.10  

DDD 0.1 <0.05 <0.05  

DDE 0.1 <0.05 <0.05  

DDT 0.1  <0.05  

Demeton (1)  <0.10  

Diazinon (1)  <0.10  

Dieldrin 0.1 <0.05 <0.05  

Alpha-Endosulfan 0.1  <0.05  

Beta-Endosulfan 0.1  <0.05  

Endosulfan Sulfate 0.1  <0.05  

Endrin 0.1  <0.05  

Endrin Aldehyde (1) <0.05 <0.05  

Guthion (1)  <0.10  

Heptachlor 0.05  <0.05  

Heptachlor Epoxide (1) <0.05 <0.05  

Hexachlorocyclohexane  
Alpha-BHC   (1) <0.05 <0.05  

Hexachlorocyclohexane  
Beta-BHC  (1) <0.05 <0.05  

Hexachlorocyclohexane 
Gamma-BHC or Lindane (1)  <0.05  

Kepone (1) <0.10 <0.10  

Malathion (1)  <0.10  

Methoxychlor (1)  <0.05  

Mirex (1)  <0.05  

Parathion (1)  <0.10  
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CHEMICAL 
REQUIRED 

QUANTIFICATION 
LEVEL, µg/L 

REPORTED, µg/L 

4-13 2011 6-22-2011 11-16-2011 

PCB Total 7.0 <7.00 <7.00  

Toxaphene 5.0  <5.00  

BASE NEUTRAL EXTRACTABLES 
Acenaphthene 10.0 <10.0 <10.0 <10.0 

Anthracene 10.0 <10.0 <10.0 <10.0 

Benzidine (1) <10.0 <10.0 <10.0 

Benzo (a) anthracene  10.0 <10.0 <10.0 <10.0 

Benzo (b) fluoranthene  10.0 <10.0 <10.0 <10.0 

Benzo (k) fluoranthene  10.0 <10.0 <10.0 <10.0 

Benzo (a) pyrene  10.0 <10.0 <10.0 <10.0 

Bis 2-Chloroethyl Ether (1) <10.0 <10.0 <10.0 

Bis 2-Chloroisopropyl Ether (1) <10.0 <10.0 <10.0 

Bis-2-ethylhexyl phthalate 10.0 <10.0 <10.0 <10.0 

Butyl benzyl phthalate 10.0 <10.0 <10.0 <10.0 

2-Chloronaphthalene (1) <10.0 <10.0 <10.0 

Chrysene 10.0 <10.0 <10.0 <10.0 

Dibenz(a,h)anthracene 20.0 <10.0 <10.0 <10.0 

Dibutyl phthalate 
(synonym = Di-n-Butyl Phthalate) 10.0 <10.0 <10.0 <10.0 

1,2-Dichlorobenzene 10.0 <10.0 <10.0 <10.0 

1,3-Dichlorobenzene 10.0 <10.0 <10.0 <10.0 

1,4-Dichlorobenzene 10.0 <10.0 <10.0 <10.0 

3,3-Dichlorobenzidine (1) <10.0 <10.0 <10.0 

Diethyl phthalate 10.0 <10.0 <10.0 <10.0 

Dimethyl phthalate (1) <10.0 <10.0 <10.0 

2,4-Dinitrotoluene 10.0 <10.0 <10.0 <10.0 

1,2-Diphenylhydrazine (1) <10.0 <10.0 <10.0 

Fluoranthene 10.0 <10.0 <10.0 <10.0 

Fluorene 10.0 <10.0 <10.0 <10.0 

Hexachlorobenzene (1) <10.0 <10.0 <10.0 
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CHEMICAL 
REQUIRED 

QUANTIFICATION 
LEVEL, µg/L 

REPORTED, µg/L 

4-13 2011 6-22-2011 11-16-2011 

Hexachlorobutadiene   (1) <10.0 <10.0 <10.0 

Hexachlorocyclopentadiene (1) <10.0 <10.0 <10.0 

Hexachloroethane (1) <10.0 <10.0 <10.0 

Indeno(1,2,3-cd)pyrene 20.0 <10.0 <10.0 <10.0 

Isophorone 10.0 <10.0 <10.0 <10.0 

Nitrobenzene 10.0 <10.0 <10.0 <10.0 

N-Nitrosodimethylamine  (1) <10.0 <10.0 <10.0 

N-Nitrosodi-n-propylamine  (1) <10.0 <10.0 <10.0 

N-Nitrosodiphenylamine  (1) <10.0 <10.0 <10.0 

Pyrene 10.0 <10.0 <10.0 <10.0 

1,2,4-Trichlorobenzene 10.0 <10.0 <10.0 <10.0 

VOLATILES 
Acrolein (1) <0.50 <0.50 <0.50 

Acrylonitrile (1) <10.0 <10.0 <10.0 

Benzene 10.0 <10.0 <10.0 <10.0 

Bromoform 10.0 <10.0 <10.0 <10.0 

Carbon Tetrachloride 10.0 <10.0 <10.0 <10.0 

Chlorobenzene 
(synonym = monochlorobenzene) 50.0 <10.0 <10.0 <10.0 

Chlorodibromomethane 10.0 <10.0 <10.0 <10.0 

Chloroform 10.0 <10.0 <10.0 <10.0 

Dichloromethane 
(synonym = methylene chloride) 20.0 <10.0 <10.0 <10.0 

Dichlorobromomethane 10.0 <10.0 <10.0 <10.0 

1,2-Dichloroethane 10.0 <10.0 <10.0 <10.0 

1,1-Dichloroethylene 10.0 <10.0 <10.0 <10.0 

1,2-trans-dichloroethylene (1) <10.0 <10.0 <10.0 

1,2-Dichloropropane (1) <10.0 <10.0 <10.0 

1,3-Dichloropropene (1) <20.0 <20.0 <20.0 

Ethylbenzene 10.0 <10.0 <10.0 <10.0 

Methyl Bromide (1) <10.0 <10.0 <10.0 
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CHEMICAL 
REQUIRED 

QUANTIFICATION 
LEVEL, µg/L 

REPORTED, µg/L 

4-13 2011 6-22-2011 11-16-2011 

1,1,2,2-Tetrachloroethane (1) <10.0 <10.0 <10.0 

Tetrachloroethylene 10.0 <10.0 <10.0 <10.0 

Toluene 10.0 <10.0 <10.0 <10.0 

1,1,2-Trichloroethane (1) <10.0 <10.0 <10.0 

Trichloroethylene 10.0 <10.0 <10.0 <10.0 

Vinyl Chloride 10.0 <10.0 <10.0 <10.0 

ACID EXTRACTABLES 
2-Chlorophenol 10.0 <10.0 <10.0 <10.0 

2,4 Dichlorophenol 10.0 <10.0 <10.0 <10.0 

2,4 Dimethylphenol 10.0 <10.0 <10.0 <10.0 

2,4-Dinitrophenol (1) <10.0 <10.0 <10.0 

2-Methyl-4,6-Dinitrophenol (1) <10.0 <10.0 <10.0 

Nonylphenol (1)  <10.0  

Pentachlorophenol 50.0 <10.0 <10.0 <10.0 

Phenol 10.0 <10.0 <10.0 <10.0 

2,4,6-Trichlorophenol 10.0 <10.0 <10.0 <10.0 

MISCELLANEOUS 

Ammonia as NH3-N 200 
 <200  

4-12-2012:  <100  4-9-2012:  <100 

Chlorides (1)  47,000  

Chlorine, Total Residual 100 3 samples reported in Form 2A – all <100 

Cyanide, Free 10.0 <10 total <10 free <10 free 

E. coli / Enterococcus 
(N/CML) (1) 365 samples reported in Form 2A – 8.8 average; 

199 maximum 

Hydrogen Sulfide (1) <100 (sulfide) <100 (sulfide)  

Tributyltin (ng/L) (1)  <30   

Hardness (mg/L as CaCO3) (1) 78.4 72.7 79.3 

 
(1) The QL is at the discretion of the permittee. 
(2) The dissolved selenium water quality standard applies to salt water only.  The permittee provided 

dissolved data, so that data is reported here in addition to the total recoverable data.  All selenium data is 
less than the DEQ maximum QL. 
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